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STEREOTACTIC 
APPARATUS 


(GUIOT-GILLINGHAM PATTERN) 


for diathermy coagulation 
in pallidotomy 


, +.» provides a simple, versatile, yet precise method for treatment and research. 
It employs no surface markings but three points of reference to the brain ; the 
mid-sagittal plane, the anterior and posterior commissures and the _inter- 
commissural line are used for the localisation of the globus pallidus and thalamus 
in the individual patient. The use of an X-ray image intensifier and an electrical 
stimulator greatly facilitates the use of the apparatus, increasing the accuracy 
and speed of application, General anaesthesia is often used for the first stage 
of the procedure, which entails insertion of radio-opaque markers into the outer 
table of the skull and air-encephalography. The second stage, carried out two 


days later under local anaesthesia, is concerned with the creation of the lesions. 
Reterence: Brit. med. J. (1960), 2, 1395 


Manufactured in England by 
ALLEN & HANBURYS LTD + SURGICAL DIVISION - LONDON - E2 
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“The onl y antibiotic that combats 
Pseudomonas infection really 


effecti vel y is Pol yinyxin.... 


.... known as ‘AEROSPORIN’.. . . avail- 
able as Polymyxin B Sulphate powder in 
vials containing $00,000 units. It may be 
given by mouth and by intravenous, intra- 
muscular, intrathecal, subconjunctival, and 
intrapleural routes....may be given by 
mouth for bowel infections which do not 
respond to sulphonamides, streptomycin, or 
neomycin. .... The indication for its use in 
severe infections that resist other antibiotics 
usually outweighs the risk of toxicity.” 


Annot., Lancet, i, 375, 1960 


Polymyxin B Sulphate 


bral BURROUGHS WELLCOME & CO. LONDON 


(The Wellcome Foundation Ltd.) 
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SERVING THE NEEDS OF THE HOSPITAL 


Restful COLOUR FOR THE 


EYES OF SURGEONS AND NURSES... 


The glare of ordinary white 
materials used in the theatre 
imposes severe strain 

on the eyes of Surgeoas 
and Nurses. Stethos green 
and biue operating 
materials have met with 
universal approval. They 
are fast dyed and withstand 
constant steam sterilisation. 
J. H. Bounds Ltd. will 

be pleased to send 

patterns and prices of 
Stethos operating gowns, 
caps, sheets, towels, 

and all other operating 
equipment in colours or 

in white. 


j. H. BOUNDS 
LIMITED 
STETHOS HOUSE 
68 SACKVILLE STREET 
MANCHESTER 1 
TELEPHONES: CENTRAL 
7331-4 - 4 LINES 


TELEGRAMS: TENDER 
MANCHESTER 


J. H. Bounds Ltd. also offer an efficiently 
planned textile and Nurses uniform 
service to Regional Hospital Boards and 
Management Committees. No problem is 


too great or small and no region too remote for 
J. H. Bounds Ltd. to send their consultant specialists. 
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SWAB-COUNT DOUBTS: 
CROSS-CHECK WITH RAY-TEC’ 
X-RAY DETECTABLE SWABS 


Every Ray-Tec swab has a radio-opaque thread included in its texture. If a swab count is suspect, 
a radiological cross-check can easily be made. Ray-Tec BPC gauze swabs are non-soluble, 


non-abrasive, and non-toxic. The barium sulphate impregnated thread remains radio-opaque 
even after repeated sterilizing. 


Ray-Tec swabs by 
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HOW DO YOU DO 
something really 
effective against 
hand- 


WILLOWS FRANCIS LTD 
ASHLEY ROAD, EPSOM, SURREY & LONDON 


Manufacturers 


Please write for detailed information and tria! supplies 


Incorporating | 


pecialists 


PHARMACEUTICAL MANUFACTURING COMPANY 


The Local Anaesthetix 


BACTERICIDAL GEL 
GETS TO GRIPS WITH 
THAT EVER-PRESENT 
DANGER 


STERILODERM IS A NEW WAY of giving bac- 
tericidal cover. You use STERILODERM after you 
wash, for added protection against the risk of 
hand-borne cross-infection. Throughout the 
medical profession it has been shown that routine 
washing is but poor protection. After you wash 
you need to protect your skin with a bactericidal 
layer. Itis unwise to rely only on germicidal deter- 
gents whilst you wash, since the residue is much 
diluted when hands are rinsed. STERILODERM, 
perfectly safe—but at the same time suitably 
powerful—disinfects the skin after washing, build- 
ing up aresistance against organisms transmitted 
from the outside, and a defence against the deep- 
seated bacteria which are exuded from the lower 
layers of the skin. 


GET TO GRIPS with gram-positive and gram- 
negative organisms: Staphylococcus pyogenes, 
Streptococcus pyogenes, Proteus vulgaris, E. 
coli, and Ps. pyocyaneus in particular. 


STERILODERM gives you added protection 
against all common cross-infections. 


*Trade mark 


Hexachiorophane 0.01%, orthophenyiphenol 0.01%, and 


isopropy! alcohol 45°... in a physiologically inert jelly form 
{pH 5.5-6.5) 
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The first few steps with a new artificial leg 
must be testing for everyone concerned. But 
the real test comes later when the comfort 
and efficiency of the leg have undergone the 
searching trial of everyday use. That is why 
VESSA attach so much importance to the 
fitting of artificial legs, for however in- 
geniously it is constructed, a leg is virtually 
useless if it cannot be worn continuously 
without discomfort. The thousands of 
amputees who, under the guidance of their 
surgeons, have made their first steps towards 
rehabilitation by ordering a VESSA leg are 
a tribute to our pre-eminence in this field. 
VESSA have also been responsible for many 
prosthetic design developments, particu- 
larly the development of the metal suction 
socket which eliminates the need for the 
conventional pelvic band and swivel joint 
attachment. 


Please write for complete 
details of models designed 
for Above-knee, Below-knee 
Through-hip, Syme's opera- 
tion andforgrowingchildren 


A comprehensive refit and 
repair service is available 
and very speedy attention is 
given to this work. 


VESSA LTD. Works: PAPER MILL LANE, ALTON, HANTS. 
Tel: Alton 2294 
Registered Office: Henley Park, Gulidford, Surrey 

London Fitting Rooms: QUEEN MARY'S HOSPITAL, ROEHAMPTON 
A member of the VOKES Group 
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K-Y* Jelly 


The finest sterile lubricant— 
K-Y* Lubricating Jelly for all 
digital and instrumental exam- 
inations. It is sterile and non- 
irritant and will not harm delicate 
tissues. Non-greasy, it will not 
damage gloves, instruments and 
tubing and can be easily washed 
away. Clothes and hands do not 
become stained and it does not 
spoil on keeping. 


PRODUCTS TO MATCH 
THE SURGEON'S SKILL 


(Gt Britain) Ltd 


HOSPITAL DIVISION SLOUGH BUCKS 


*a trade mark of Johnson & Johnson 
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GOLIGHER’S modifies 
BERKELEY’S RETRACTOR 


for lower abdomen. 


Cat. No. AD 4688. Used for rectal 
excision. Detachable blades of two 
depths for varying degrees of obesity. 


SCHACHT COLOSTOMY APPLIANCE 


Patent No. 831624 


Cat. No. AD 4722 
A secure, comfortable, hygienic and incon- 
spicuous appliance giving—positive seal with no 
danger of leakage, protection from chafing and 
irritation. 


THE DISPOSABLE POLYTHENE BAG IS EASILY AND 
QUICKLY CHANGED. 


illustrated leaflet 
on request. 


“ADDENDA OF NEW 
INSTRUMENTS” supplementing 
our complete instrument 
catalogue now available. 


LEEDS & 
LONDON 


GOLIGHER’S 
RECTAL SPECULUM 


Cat. No. AD 4716 


Designed primarily for internal sphincterotomy, 
this speculum affords ideal exposure for other 
rectal operatici.s, such as removal of hypertrophied 
anal papillae under local anaesthesia, diathermy of 
benign tumours of the extreme lower end of the 
rectum and submucosal haemorrhoidectomy. The 
third blade holds the mucosa of the anterior anal 
wall out of the operation field. 


Vide: “The Lancet’’, April !9th, 1958, pages 831-832. 


Head Office: 

THE OLD MEDICAL SCHOOL 

PARK STREET, LEEDS, 1. Tel: 20085 (5 lines) 
Works: St. Anthony's Road, Leeds 
London Office: 
38 Welbeck Street, London W.}\. 
Tel: WELbeck 8152/3 


Also at Johannesburg, Cape Town and Durban 


Manufacturers of Surgical Instruments, Hospital Furniture and Sterilizing Equipment. 
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antibiotic powder spray 


This new presentation of POLYBACTRIN is the result of intensive 
research into the mechanics of pressure packing antibiotics in powder 
form. While the formula and potency of POLYBACTRIN remain 
unchanged, radical modification of the valve mechanism and design 
of the unit provides several advantages :— positive directional, 
wide-angle spray gives wider coverage of the area under treatment 
— all meta! container provides additional safety — special valve 
eliminates impacting of powder and clogging of nozzle. 


The use of Polybactrin during surgical FORMULA: Powder content 1.5 g. 
procedures is a positive method of inhibiting Each gramme contains : 
Neomycin Sulphate (as base) 330 mg. 


wound pathogens which may become implanted 


Polymyxin B Sulphate 100,000 units 
Zinc Bacitracin 25,000 units 
INDICATIONS : General surgery — Pressurised with : 


dichlorotetrafluoroethane and 


gynaecological operations — orthopaedic dichlorodifluoromethane. 
surgery — Burns etc. NET CONTENTS 110 g, 


CALMIC LIMITED: CREWE - CHESHIRE 


Telephone: Crewe 3261 (7 lines) LONDON: 2 Mansfield Street. Telephone: Langham 8038/9 
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REGD. TRADE MARK 


SODIUM 6 — (2,6 — DIMETHOXYBENZAMIDO) PENICILLANATE MONOHYDRATE 


ab When the sensitivity of the 


strain is unknown, when 
the infection is dangerous, and 
particularly if it has arisen in 
hospital, it is wise to begin 
treatment with methicillin 


Brit. med. J. 1961, i, 887 
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BRENTFORD, ENGLAND 
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HIBITANE 


Chlorhexidine 


TRADE MARK 


for safe, efficient antisepsis 


An outstanding antibacterial agent possessing powerful 
all-round bactericidal and bacteriostatic properties. 


SHIBITANE’ conceNntTRATE 


Containing 5°, Chlorhexidine gluconate in aqueous 
solution. Bottles of 100 ml., §c0 ml. and tins of 1 gal. 


Specially formulated so that solutions may be 
conveniently prepared. 


Principal uses: 


® General purposes (surface disinfection). 

@ Prophylactic treatment of wounds. 

@ Emergency disinfection of instruments (im- 
merse I-2 minutes). 

@ Storage of instruments (prolonged immer- 
sion). 


‘HIBITANE? antiseptic CREAM 


Containing 1%, Chlorhexidine gluconate. Tubes of 
50 grammes. Containers of 500 grammes. 


An antiseptic cream especially suitable for the 
pre-operative preparation of the hands and skin 
and for the prevention of sepsis in surgical and 
accidental wounds. 


*‘HIBITANE?’ osstetric CREAM 


A smooth, pourable water-miscible cream containing 
1°, Chlorhexidine gluconate. Dispenser packs in 
polythene squeeze bottles. Wide-necked screw- 
capped bottles of 100 mi., and 2 litres. 


A powerful antibacterial cream, pleasant to use 
and non-irritating to the skin and vaginal 
epithelium. For use as a lubricant for all 
vaginal examinations. 


IMPERIAL 
WILMSLOW 


CHEMICAL 
CHESHIRE 


INDUSTRIES 


‘HIBITANE’ 


GLUCONATE SOLUTION 20°, 
and DIACETATE (Powder) 


Suitable for preparing simple solutions of the 

antiseptic and for formulating purposes. 

@ For pre-operative skin preparation and 
external use. Use 0.5",, in 70",, alcohol or 
1°,, aqueous solution. 

Bladder irrigation and cystoscopy: I in 5,000 
solution. 

Ophthalmic solutions: 1 in 2,000. 

General antiseptic purposes: I in 2,000 to 
I in §,000. 
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ULTRATAN. 


MORLEY’'S PROCESS 


CATGUT 


SURGICAL 


Packed in glass, London Hospital 


catgut is visibly secure, easily 


recognised and accessible. 


Sutures remain completely safe and 
sterile, because glass tubes cannot be slit 
or punctured accidentally. Glass cannot 
become permeable or otherwise deteriorate. 
Glass is not affected by chemical sterilising 
agents. 

London Hospital ‘spot’ glass tubes do 
not splinter. Under slight pressure they 
break cleanly at the centre groove without 


filing. 


WHG/LH2 


the more f-l-e-x-i-b-l-e suture in the non-splinter ‘spot’ glass tube. 


4 
dige 
LS 
ne 
LONDON HOSPITAL CATGUT 
: 
4 
— 
as 


Vor. XLIX 


JULY, 1961 


In Memoriam 


Julian Taylor, C.B.E., M.S., F.R.C.S., Hon. F.R.A.C.S. 
(1889-1961) 


JULIAN TAYLOR died on April 15, 1961, at the age 
of 72. His passing leaves a sadness and yet his life 
was an inspiration to the countless friends, colleagues, 
and past students in the British Isles and the many 
corners of the world where his work had taken 
him. 

He was educated at University College School 
and at University College, London (of which he 
later became a Fellow), entering University College 
Hospital and Medical School in 1908. He qualified 
in 1911 and graduated M.B., B.S. (London) with 
honours in Medicine in 1912. There followed house 
appointments at U.C.H. to Herbert Spencer, Sidney 
Martin, and Bilton Pollard, and in 1914 he became 
a Fellow of the Royal College of Surgeons. 

Before the 1914 war he had joined the Territorial 
3rd (London) Field Ambulance and drove horsed 
ambulances for fun! At the outbreak of war he 
was commissioned from the ranks and with his Field 
Ambulance (now the 85th) left for France under the 
command of Lt.-Col. (later Sir Thomas) Fairbank. 
In 1915, at the second battle of Ypres and at Loos 
at the end of that year, he gave with his unit much 
distinguished and hazardous service. In 1916 the 
Field Ambulance was transferred to Salonika and 
later Julian Taylor was in charge, successively, of 
the surgical divisions of the 52nd and 43rd General 
Hospitals in that campaign. 

At the end of the war he was appointed O.B.E. 
and returned to U.C.H., where he proceeded to the 
M.S. (London) in 1920. In 1922, after some time 
with the newly formed Surgical Unit under Professor 
Choyce at U.C.H., he became Surgical Registrar to 
the hospital and in 1924 returned to the Unit as 
first assistant. In 1927 he was appointed to the 
Consultant staff at U.C.H. and in 1931 to the 
National Hospital, Queen Square, and to Harrow 
Hospital in 1930. 

There followed in the thirties a period of advance- 
ment and consolidation in busy hospital and private 
practice which he conducted from his enviable house 
in Portland Place. At this time he had an apparently 
inexhaustible fund of energy to satisfy the unceasing 
demands of general surgery at all hours and the 
meticulous requirements of his neurosurgical work. 
Looking back it all seemed (to the onlooker) so easy 
and so successful; he was a master of a wide compass 
of surgery accomplished always with great facility 
and elegance. Yet now one is aware thar this 
was but a part of his potentialities. Later events, 


I 


with adversities and sorrows to come, were to 
show a different and indeed greater side to his 
character. 

In 1941, when over 50, he made a personal sacri- 
fice. Abandoning security, he rejoined the Army 
and was shortly appointed Consulting Surgeon, 


Julian Taylor 


Malaya Command. A few weeks later, at the fall 
of Singapore, he was made a prisoner of war. What 
followed in the next three and a half years it is 
difficult for one not present to imagine. The bare 
facts of Julian Taylor’s incredible achievements in 
the Changi and Kranji prison hospitals are set out 
in his own lucid account in the History of the Second 
World War. His guidance and teaching of the young 
medical officers about him, and his training of the 
nursing orderlies who were caring for the sick and 
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wounded with such devotion, is but a small part of 
the tale. The manner in which he was able to 
produce results in his weak and emaciated patients 
with such slender resources is a tribute to his skill 
and courage and indomitable will. But more than 
this, there are the stories told of his constant 
endeavours to help in other ways. He lectured and 
talked on many matters; on navigation, French 
history, the stars, and innumerable other topics. With 
the assistance of two combatant officers he designed 
and constructed from the most unpromising materials 
articulating limbs for his amputees. He was proud 
of these and after the war was fond of demonstrating 
their ingenuity and artistry. 

On his return at the end of 1945 he was visibly 
less than fit. Of his experiences he spoke little, but 
set about giving all possible assistance to establish 
those young men—not all of them doctors—who had 
stood by him in captivity. In 1946 he was appointed 
C.B.E., but his great joy at this time was his election 
to the Council of the Royal College, of which he 
remained a member until his death. He was Vice- 
President from 1954 to 1956. 

A new phase of his varied life is now discernible 
and to appreciate it one must glance back at the 
earlier years when he came under the influence of 
Wilfrid Trotter at U.C.H. For Trotter he had enor- 
mous regard and affection and no doubt from him 
acquired many of the ways of thought and action 
which were to characterize his work in later years. 
His interest in thyroid surgery and neurological 
surgery stemmed from this source. These were the 
times when it was still possible for a surgeon of 
supreme ability to become a master in widely diverse 
fields, and Julian Taylor, like Trotter before him, 
was one of these. Certainly until his retirement from 
U.C.H. he was undertaking the most varied and 
heavy operating lists with the same simplicity, gentle- 
ness, and precision which had marked him out so 
many years before. 

Until the second war he had been among the 
foremost of the general surgeons who undertook 
neurological surgery, and although he realized that 
a surgeon might devote all his energies to this 
speciality, he decided not to forgo the wider experi- 
ence which he had matured. Thus after the second 
war he took perhaps a less prominent part in neuro- 
surgery but continued both at Queen Square ajd 
U.C.H. to undertake the very considerable amount 
which came his way. It is interesting to note that 
although he did not publish frequently, two of jiis 
contributions to which constant reference is still 
made are on neurosurgical subjects. The first, on 
“The Invasion of the Skull by Durai Tumours’’, 
appeared in this JOURNAL in 1928, and the second, 
in 1934, concerned the closure of dural defects in 
which he described a method which is now universal 
practice. There is also the classic article on “ Diseases 
of the Appendix” in Essentials of Modern Surgery for 
which countless students and young surgeons must 
be for ever grateful. 

On returning to London in 1945 with changing 
circumstances he elected with quiet deliberation to 
devote much of his energies to teaching his under- 
graduates, to training young surgeons, and to the 
many duties which his membership of the Council 
of the College required of him. During these years 


he became President of the Sections of Surgery and 
of Neurology of the Royal Society of Medicine. 
Before the war he had been Secretary of the Associa- 
tion of Surgeons of Great Britain and Ireland, later 
serving on the Council and being elected President 
in 1953. He was made an Honorary F.R.A.C.S. in 
1949. 
Nevertheless in private work, and perhaps especi- 
ally in the care of sick colleagues, the difficult prob- 
lems were those upon which he was most often 
consulted. He gave his help unstintingly without 
thought of self or of the time involved. On more 
than one occasion he made long and tedious journeys 
whilst allegedly on holiday to return to the bedside 
where his advice was needed. His patients and 
friends loved and admired him for this devotion but 
sometimes found it difficult to know in what manner 
best to make acknowledgement. He seemed to need 
so little for himself. He had, no doubt, an outer 
reserve of manner, but this protected the most 
sympathetic and gentle of natures within. He was 
kind and generous to a fault and the numbers who 
received his help and encouragement are beyond 
counting. 

His judgement of young people was both keen 
and discerning, but did not always follow general 
opinion. Once he was satisfied that his choice was 
correct he would defend these young men and women 
with extraordinary tenacity against the views of 
others, equally sincere. Occasionally events have 
proved him wrong, but it is true that a majority of 
his house surgeons have become or are becoming 
leaders in their chosen fields. 

His old students and assistants had for him a 
rare affection and reverence. His bedside rounds 
were quiet, and his manner undemonstrative, but 
the substance of his thought and speech was always 
stimulating and provocative. Sometimes his state- 
ments seemed at first obscure, but this was a deliberate 
testing, to make his listeners think. His opinions, 
both surgical and otherwise, were firm, concise, and 
sound. Once given he made no concession to persons 
or personalities, and thereby occasionally lost some 
friendship but gained respect from all. 

Perhaps the paragraphs above suggest too coldly 
Julian’s personality. His was the warmest of natures, 
with a love of the good things of life, of entertaining 
and entertainment. His conversation could be full 
of fun and wit—often sharp and pungent, but at all 
times delicate. He had many interests beyond his 
work. For many years sailing was his main relaxation 
and his knowledge of our coastal waters was quite 
remarkable. His delight in the niceties of naviga- 
tion provided a fund of amusing epics. His other 
hobby was his country home in Sussex, and here he 
kept kis splendid collection of Chinese porcelain 
gathered over the years. 

In 1926 he married Dr. Margaret Ross-Johnson 
and there followed a partnership in life and work 
which was an inspiration to those who knew them. 
Mrs. Taylor, who was an anesthetist of distinction, 
fell ill in the early 1950’s but carried on with grace 
and magnificent fortitude until her sad and premature 
death in 1955. Julian had retired from the staff of 
U.C.H. and the National in 1954 and this tragedy, 
which he had foreseen, but which he had borne 
with outward imperturbability, hit him hard. 
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A lesser man might have withdrawn to a retire- 
ment which was his due, but Julian Taylor took this 
as a challenge as he had earlier adversities. In 1956 
he was appointed to the Chair of Surgery in the 
University of Khartoum and there set about with 
restless vigour the establishment of a training centre 
based on the precepts and traditions of British surgery. 
Through his efforts the Primary examination for 
the F.R.C.S. has been held there in the past two 
years and there are now no less than a dozen young 
Sudanese with their ‘primary’ training in England 
and the Sudan. He was immensely proud of these 
young men and spared no effort, nor himself, to 
assist them to success. More than this, with the 
help of two British surgeons whom he had personally 
attracted to his department, he was teaching his 
Sudanese undergraduates with a devotion which was 
only matched by the affection and regard which they 
had, in their turn, for him. 

His whole life and energies were put at the service 
of the Sudanese. He made long journeys through 
the country to advise and operate in the various 
smaller centres. He established liaison with colleagues 
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in neighbouring African countries so that an inter- 
change of ideas might flow. He was also engaged in 
a programme of research into the problems of 
maduramycosis and stimulated the efforts of those 
interested in the subject in this country. He made a 
determined attempt by propaganda to eradicate 
hydatid disease in a primitive area where ignorance 
perpetuated it. 

All this made inroads into his health and for the 
last two years he laboured on under great physical 
difficulty with calm determination. After an illness 
from which he appeared to make a satisfactory 
recovery he returned on annual leave to England in 
April. Two days later he died suddenly at his 
country home at Bepton. 

Those who have had the privilege of working 
with him will recall best their own small segment of 
a life which was lived with such dignity, courage, 
and distinction, but, oddly perhaps, he will be most 
widely remembered for the magnificent example he 
displayed, not in England, but in Malaya and in the 
Sudan. 

Julian Taylor is survived by his two sons. 


PRIMARY HEPATIC MALIGNANCY 
WITH PARTICULAR REFERENCE TO THE EMBRYOMA OF INFANCY 
By J. B. M. ROBERTS 


ROYAL INFIRMARY AND CHILDREN’S HOSPITAL, SHEFFIELD 


Rarity has a charm and fascination which is witnessed 
by the numerous collectors of the uncommon in 
fields both beautiful and grotesque. Human pathology 
has for long been one of the most prolific of these 
fields, and there can be few surgeons who have not 
felt an irrational enthusiasm for some condition which 
has left the hidden halls of its obscurity to grace, 
however transiently, their experience. Whilst, how- 
ever, such a condition may be granted a place of 
honour within the museum of a particular memory 
there are few of the uninitiated who can be expected 
to share this disproportionate interest. The reporting 
of the uncommon must therefore be undertaken with 
some definite aim other than merely to stress how 
Fortune has favoured one particular surgeon. 

In presenting this series of cases it is hoped that 
some help may be given in the matters of diagnosis, 
treatment, and prognostication to those who have 
not yet experienced and considered the problem of 
primary malignant disease of the liver, especially in 
infancy. 


PATHOLCGY 


Primary malignant tumours of the liver have been 
classified into the following groups (Ackerman, 1959): 
(1) Liver cell carcinoma—or malignant hepatoma; 
(2) Adenocarcinoma of the bile-duct—or cholangioma ; 
(3) Fibrosarcoma; (4) Hamangio-endothelioma; (5) 
Leiomyosarcoma; (6) Malignant embryonal hepatoma 
—or embryoma. Willis (1953) has stressed, however, 
that differentiation into the first two groups is not 
absolute and states that small areas of well-differen- 
tiated columnar-celled carcinoma may on occasion 


be seen in liver cell tumours. Popper and Schaffner 
(1957) are more positive and consider the difference 
between the two groups too indefinite to be of value. 
They believe that elements of both types of change 
can be found in most tumours if they are examined 
thoroughly, but do not accept that true cholangiomata 
occasionally arise in the larger intrahepatic bile- 
ducts. 

Embryoma.—Embryoma of the liver is an un- 
common tumour, even relative to its rather rare 
carcinomatous counterpart. It consists of embryonic 
liver tissue sometimes accompanied by heterotopic 
elements such as epithelium, osteoid, and connective 
tissue (Fig. 1). Willis quotes Webster who has 
suggested the embryoma may represent tumour 
change in a primitive hepatic blastema analogous to 
that produced in the renal blastema by Wilms’ 
tumour. It is distinguished from a teratoma by the 
absence of elements strange to the hepatic environ, 
such as respiratory epithelium or brain tissue. 

Assessment of the incidence of these tumours is 
difficult but certainly few have been recorded in the 
literature. In a review of congenital malignant 
tumours Wells (1940) mentions only three which 
might fall into this group. 

The first was that of McRae which was described 
as being a malignant teratoid hepatoma with osteoid 
tissue. Secondly came Prescott’s case, described as 
a chiefly epithelial tumour with sarcomatous elements ; 
this neoplasm was present in the right lobe of the 
liver and had ulcerated into the lumen of the stomach. 
Thirdly there was Nissel’s case, whose clinical 
presentation will be discussed later. Allison and 
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Willis (1956) described a further case in detail and 
discussed the literature. They stress the rarity of the 
lesion, finding less than twenty recorded cases. The 
relationship of epithelial and mesenchymal elements 
in the cases reviewed was very variable and osteoid 
or cartilage was not invariably present. For adequate 
diagnosis it is apparent that the mixed nature of the 


Fic. 1.—Osteogenesis within a hepatic embryoma—Case 2. 
(x 90.) 


tumour must be demonstrated and that the presence 
of a primary source elsewhere must be excluded by 
a detailed autopsy. It is believed that these conditions 
have been fulfilled in the 3 cases to be reported. 

It might be thought that the presence of calcifica- 
tion in these tumours would occasionally enable the 
radiologist to make a pre-operative diagnosis, but 
this is not so, for, as Tomlinson and Wolff (1942) 
point out, calcification may also occur in necrotic 
areas of carcinomata. 

Metastases.—Despite the extremely vascular 
environment of liver tumours metastases are not as 
common as might be expected. Steiner (1938) in a 
review of 77 reported cases of primary liver carcinoma 
occurring in children under the age of 16 found 
only 22 to have evidence of metastases. In 20 of these 
cases deposits were found in the lungs, pleura, or 
pulmonary veins. He quotes Eggel, however, as 
finding an incidence of 66 per cent in 117 adult cases. 
Direct spread into the branches of the portal vein, 
the hepatic veins, and the inferior vena cava occurs at 
times and a section from the liver in Case 1 illustrates 
this vividly (Fig. 2). 

Tendency to Bleed.—The extremely vascular 
environment of these tumours does, however, account 
for their notorious tendency to bleed. This bleeding, 
should it occur, may be: (1) Intraperitoneal ; (2) Intra- 
hepatic—into the bulk of the necrotic tissue; (3) 
Subphrenic. 

I. INTRAPERITONEAL HA:MORRHAGE.—lIn general 
discussions on malignant hepatic tumours it is 
common to find statements that massive intraperi- 
toneal hemorrhage is a frequent terminal event. 
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Nevertheless, examples are rare in the literature of 
Western peoples, and Rolleston and McNee (1929) 
were aware of such episodes only from the writings 
of others. Abel (1934) quotes the case described by 
Philip Turner where massive hemorrhage occurred 


FiG. 2.—Invasion of a branch of the portal vein by the tumour 
in Case 1. (x 64.) 


from a tumour which proved, however, on histological 
examination to be an adenoma. Specter and Chodoff 
(1950) reviewed a series of malignant liver tumours 
associated with such bleeding which they had 
collected from the literature and found only 11 
primary tumours. In most of these cases a sudden 
abdominal catastrophe had been the first significant 
symptom. Riddell (1952) described a case of hemo- 
peritoneum arising from a friable white nodule, 
I cm. in diameter, present on the surface of the left 
lobe of the liver. The lesion was resected and proved 
to be a malignant hepatoma. 

Ellis, Griffiths, and MacIntyre (1958) in a discus- 
sion on causes of hemoperitoneum include the case 
of a man of 68 in whom the bleeding had originated 
from a large tumour in the right lobe of the liver. 
This was found on microscopic examination to 
be a primary carcinoma of the liver. Ewing 
(1940) mentions death from massive hemorrhage 
due to necrosis of a liver cell carcinoma in an old 
man. 

In infancy this complication appears to be even 
rarer than it is amongst adults. Steiner does not 
mention it. Ladd and Gross (1941) found no 
instance of it in the records of the Boston Children’s 
Hospital. Nissel (1926) seems to have been the first 
to describe such a case. This was an infant who died 
shortly after birth and was found at autopsy to have 
a hemoperitoneum due to the rupture of a large 
hepatic tumour. The pathology of this tumour has 
been mentioned in the discussion on embryomata. 

The complication of hemoperitoneum is well 
illustrated by the first case in this series. 
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Case 1.—Jean H., aged 2} years. A lively little girl 
who had spent the day playing in the garden. Whilst 
being undressed in preparation for bed it was noticed 
that she was pale, cold, and sweating. She then held her 
hand over her abdomen and complained of pain. Being 
placed on a couch she lay there quietly; drowsy but easily 
roused and rational. Several times she asked for a drink. 
During this period she twice vomited her recently taken 
meal. Her bowels were opened twice, the second motion 


FiG. 3.—A sketch of the operative findings in Case 1 


being loose and offensive but containing no blood. She 
was admitted to the Sheffield Children’s Hospital and 
when examined she was still complaining of pain and her 
drowsiness was apparent. Despite her extreme pallor her 
respiration was quiet and not excessively rapid. Her 
pulse-rate was 140 per minute and her blood-pressure 
105 ‘60; rectal temperature 97:4" F. The abdomen showed 
slight distension with upper abdominal tenderness. 
Rectal examination revealed only a trace of apparently 
normal stool with no blood. In view of the child’s 
deteriorating condition an intravenous infusion of plasma 
was begun, whilst blood was being cross-matched, and 
laparotomy was arranged. 

OPERATION.—After induction of the anzsthetic a mass 
was palpable under the right costal margin and the 
abdomen was therefore explored through a right-sided 
transverse incision. Immediately the peritoneum was 
opened there came a great gush of blood—the whole 
peritoneal cavity was found to be awash with blood. When 
this had been partially cleared its source became apparent. 
On the under-surface of the right lobe of the liver was 
a large tumour which measured 2 in. * 2 in. 14 in. 
(Fig. 3). This had apparently fungated and broken 
down to produce the bleeding. 

The only method of dealing with the situation 
appeared to involve the removal! of the tumour together 
with surrounding liver tissue. This was done by applying 
an intestinal clamp loosely proximal to the line of section 
and then inserting a layer of overlapping mattress sutures 
behind this. No difficulty was experienced with hamor- 
rhage after this. Post-operative recovery was rapid despite 
a mild paralytic ileus. Formal right lobectomy was 
considered but in view of the pathology report it was held 
to be contra-indicated. Radiotherapy was undertaken but 
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appeared to have no effect on the malignant process and 
the child died 2 months later. 

Autopsy (Dr. J. L. Emery).—The abdominal 
cavity contained approximately one pint of altered blood 
which appeared to have come from an ulcerated tumour 
of the liver. The liver itself was grossly enlarged by huge 
irregular masses affecting both lobes. On section there 
appeared to be multiple foci throughout the liver. There 
was no evidence of a primary source elsewhere. 

The sections of the original tumour were examined by 
Professor R. A. Willis, who commented: “I feel sure that 
this is a primary hepatic tumour of the same class as that 
reported by Allison and myself (1956). The specimen 
shows predominance and great anaplasia of the epithelial 
element and relatively less osteogenesis. Its high degree 
of malignancy is shown also by the widespread invasion of 
the veins. This almost certainly means that intra-hepatic 
metastasis has taken place and the recurrence is therefore 
inevitable.” This confirmed the view of Dr. Emery that 
this was a hepatic embryoma. 

2. INTRAHEPATIC HAMORRHAGE.—Rolleston and 
McNee (1929) write at some length on the question 
of bleeding and primary hepatic tumours. They 
state that extravasation into the necrotic growth may 
be sufficiently gross to produce faintness and collapse, 
and as a result of the bleeding a fluctuant tumour may 
be felt and mistaken for a liver abscess. Intermittent 
pain from recurrent bleeding may mislead the 
clinician as Case 2 demonstrates. 

Case 2.—Gerald L., aged 8 months. This child was 
admitted to the City General Hospital, Sheffield, with a 
story of constipation which had been present for one week. 


Fic. 4.—Invasion of the capsule by tumour—Case 2. 


For the three days prior to admission there had been 
vomiting which was at times projectile. During the whole 
period there were intermittent attacks of pain during 
which the infant would pull its knees up to its abdomen 
and scream. In between the attacks he appeared to be 
pain-free. On the day of admission the bowels had been 
opened three times, the resulting motion being loose but 
containing no blood. On examination the child proved to 
be very irritable; the abdomen was not tense and a mass 
was palpable in the right hypochondrium. The rectum 
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was empty and the examining finger was not blood- 
stained on withdrawal. 

A tentative diagnosis of recurrent intussusception was 
made and laparotomy was undertaken. 

OPERATION.—The abdomen was explored through a 
right upper paramedian incision and a much enlarged 
liver was apparent—the right lobe being chiefly affected, 
in its lower half. The cause of the enlargement was 
obviously tumour, either primary or secondary, and a 
biopsy was taken before closing the abdomen. 

The child died the day after operation following 
inhalation of vomitus. 

PATHOLOGICAL DETAILS.—Autopsy was performed by 
Dr. J. L. Emery and the following is an extract from his 
report: 

“The peritoneal cavity showed only a few cubic centi- 
metres of clear fluid. 

“‘Liver.—The lower half of the right lobe is grossly 
enlarged with nodular and cystic masses—small, white 
nodules being present on the surface. 

“*Histology.—The part of the liver separate from the 
tumour appears to be normal. The tumour consists of a 
mixed mass of tissue containing cartilage (Fig. 1), con- 
nective tissue, glandular epithelium, and masses of 
primitive cells. There are many hemorrhages well into 
the tumour. It appears to be partially encapsulated in that 
there is a thin layer of connective tissue surrounding some 
parts of it. Other parts of the tumour do not appear to be 
encapsulated but appear to be invading (Fig. 4). The 
tumour in these areas is also mixed. 

“Comment.—The tumour appears to be an embryoma 
of the liver analogous to the common embryoma of the 
kidney.” 

An intrahepatic hemorrhage presumably fre- 
quently precedes bleeding into the peritoneal cavity. 
At times, however, the rupture may be anticipated 
and prevented by adhesion of greater omentum and 
transverse colon to the area. 

3. SUBPHRENIC HAMORRHAGE.—Bleeding may 
occur into a subphrenic space instead of into the 
general peritoneal cavity, as Lazarus and Friedmann 
(1953) have described. It is interesting to note that 
their patient, a woman of 67 years, had five years 
previously undergone resection of a massive liver 
tumour extending into the pelvis! Examination of 
the removed specimen revealed it to be a benign 
adenoma, yet at final autopsy the tumour then found 
was undoubtedly malignant with multiple foci 
throughout the liver. Her terminal illness was thought 
to be due to a subphrenic abscess as she was acutely 
dyspneric, had signs of a basal pneumonia, and had 
a much elevated right diaphragm. At operation a 
massive subphrenic hematoma was found. Tumour 
was widely present in the liver and metastases 
studded the abdominal aspect of the diaphragm. 

Subphrenic hematoma is a diagnosis which may 
be made more frequently than its occurrence merits, 
for, as several authors point out, the hepatic enlarge- 
ment in primary liver tumour is often upwards rather 
than down into the subcostal regions of the abdominal 
cavity. This, together with some fixation to the dome 
of the diaphragm and local pain, may strongly suggest 
a subphrenic hematoma. 


SYMPTOMATOLOGY 


Abel (1934) quotes a series of 164 cases which 
were analysed by Eggel. The common symptoms in 
order of frequency were jaundice (61 per cent), 
ascites (§8°5 per cent), cedema (41 per cent), and 
pyrexia (14 per cent). Hamorrhage is not mentioned. 


JOURNAL OF 


SURGERY 


Rolleston and McNee (1929) stress that pain is 
common and may be the first symptom. There may 
be either a constant local pain or biliary colic if the 
mass should encroach upon the common bile-duct. 
They recognize hemorrhage arising from both 
primary and secondary tumours of the liver. 

In a series of 9 children with tumours of the 
liver, abdominal discomfort, a nagging local pain, and 
an abdominal mass were the rule (Ladd and Gross, 
1941). Apparentiy no case presented as an abdominal 
catastrophe. 

Cleland (1959) quotes indefinite symptoms such 
as irritability, restlessness, vomiting, as being the 
commonest symptoms amongst children. Local pain 
and an abdominal mass were the more specific but 
less common symptoms and it is these two which most 
commonly constitute the basis of a pre-operative or 
pre-autopsy diagnosis. The experience of finding an 
abdominal mass as the primary lead to a diagnosis is 
supported by the report of Packard and Palmer (1955) 
who found such a mass, often initially discovered by 
a parent, amongst all 6 of their malignant cases in 
children. Case 3 so presented. 


Case 3.—Timothy W., aged 9 months. This infant 
was admitted because of general malaise associated with 
pyrexia and vomiting which had lasted for § days. 
Superficial examination revealed a distended abdomen 
and on questioning the mother remarked that this had 
been so since birth. Palpation of the abdomen immediately 
led to the finding of a massive, hard, irregular tumour 
filling the upper abdomen and extending below the 
umbilicus. This was thought to be the liver. The child 
was very pale and hemoglobin estimation gave a figure of 
8-3 g. per cent (§6 per cent). Marrow puncture from 
three sites was performed to try to confirm or exclude a 
diagnosis of neuroblastoma and no typical neuroblastoma 
cellular elements could be identified. Examination of the 
urine showed neither infection nor blood, whilst liver 
function tests performed were within normal limits. 
Exploration of the tumour was then felt to be indicated 
and after correction of the anemia this was undertaken. 

OPERATION (Mr. R. B. Zachary).—The abdomen was 
opened through a transverse incision extending to the 
right costal margin at the level of the ninth rib. The 
right lobe of the liver was found to be enlarged to a very 
gross degree by tumour tissue (Fig. 5) and there was no 
obvious alternative primary source in the abdomen. 

As the left lobe appeared to be normal an attempt at 
resection was thought justifiable. The incision was 
extended into the chest and the diaphragmatic con- 
nexions of the liver were divided. As a first step, control 
of the inferior vena cava above the diaphragm and below 
the liver by rubber tubing was obtained (Fig. 6). The 
possibility of successfully dividing the hepatic veins from 
the right lobe was then confirmed. Attention was next 
turned to the porta hepatis. The cystic duct was divided 
together with the branches to the right lobe of the portal 
vein and the hepatic artery after their course had been 
fully displayed. A line of demarcation then appeared on 
the liver showing clearly the boundary between the two 
functional lobes of the liver. The hepatic veins were 
divided and the right lobe was excised by diathermy. 
What oozing there was proved to be quite easily controlled 
by interlocking mattress sutures and at the end of the 
procedure the remaining left lobe was almost dry (F»z. 7). 
Closure of the wound with drainage to the chest and 
abdomen completed the operation. 

The infant appeared well at the end of the operation 
and was returned to the ward with continuous intra- 
gastric suction to minimize the risk of inhalation of 
gastric contents. Unfortunately, despite this, he collapsed 
suddenly twelve hours later and died. The autopsy report 
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(Dr. Emery) read: “‘ The operative procedure appears to 
have been completely adequate and I have been unable to 
find the naked-eye presence of any secondary or other 
deposits in the child.”” The cause of death was probably 
chiefly pulmonary collapse secondary to inhalation of 
regurgitated intestinal contents. The absence of secondary 
deposits was confirmed later by detailed microscopic 
examination of tissues from numerous sites. The resected 


Fic. 5.—The right lobe of the liver (Case 3) grossly enlarged 
by tumour. 


lesion proved to be a mixed hepatic tumour of the embryo- 
matous pattern. 

A more detailed account of the technique will be 
found in the writings of Pack, Miller, and Brasfield 
(1955). Whilst this formal procedure is a relatively 
recent innovation, it should be remembered that 
resection of liver for tumour is no novelty and 
Moynihan in 1914 could write that it was a legitimate 
surgical procedure with which every surgeon should 
make himself familiar. 


DIFFERENTIAL DIAGNOSIS 


The most likely diagnosis on finding a mass in the 
liver must be a secondary deposit from a primary 
tumour elsewhere. It was in the latter half of the 
nineteenth century that pathologists realized, through 
the teaching of Virchow, that tumours in the liver 
were almost always metastases, often from an occult 
primary source, and awareness of the true rarity of 
primary liver tumours grew (Abel, 1934). Prior to 
this, primary malignant disease was held to be 
common in the liver. In the adult the primary focus 
may be found in numerous sites, although most 
commonly in the alimentary tract. During infancy 
neuroblastoma and Wilms’ tumours are the most 
likely source. 

When intraperitoneal hemorrhage occurs, the 
differential diagnosis lies between other causes of 
bleeding of similar dimensions. These include 
trauma to the liver or spleen, ruptured ectopic 
pregnancy, and volvulus or internal strangulation of 
a loop of bowel with an ensuing bloody transudate. 
Acute hemorrhagic pancreatitis or mesenteric vascu- 
lar catastrophes can also simulate the picture seen. 
Rupture of the tumour into a subphrenic space may 
strongly suggest a subphrenic abscess. 

Intrahepatic hemorrhage leads to localized pain 
and tenderness with possibly a palpable mass. This 
mass may be firm or fluctuant. Acute cholecystitis, 


empyema of the gall-bladder, acute pancreatitis, or 
localized perforation of a peptic ulcer may all be 
considered as possible diagnoses. Intermittent bleed- 
ing into the tumour in Case 2 produced attacks of 
screaming from the infant; this, with a mass in the 
hypochondrium, led to a pre-operative diagnosis of 
intussusception. 


F1G. 6.—Control of the inferior vena cava above the dia- 
phragm and below the liver prior to right hepatic lobectomy 
in Case 3. 


Fic. 7.—The remaining physiological left lobe after right 
hepatic lobectomy in Case 3. 


INCIDENCE 


In any Western community primary malignant 
liver tumours are rarely seen. Amongst the Bantu of 
Africa, the Javanese, and Japanese it is one of the 
commonest of cancers. Estimation of the incidence 
of the disease amongst occidentals is difficult, but 
Steiner (1938) assessed the occurrence in European 
and American hospitals as 144 from a series of 65,501 
autopsies (0°219 per cent of autopsies). He accepted 
75 cases from the literature in children under the 
age of 16 as genuine. Amongst these 75 there were 
51 (68 per cent) boys and 24 (32 per cent) girls. 
Below the age of 3 there were 41 cases, 30 being 
boys. Cleland (1959) found only 10 hepatic malignant 
tumours in the records of the Children’s Hospital 
of Los Angeles over a period of 57 years, whilst 
Packard and Palmer (1955) found 6 cases amongst 
126,000 admissions over 14 years at Denver Children’s 
Hospital. 
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PROGNOSIS 


Primary cancer of the liver must be accepted 
at the moment as the master of all therapeutic 
manceuvres. So rare is any degree of success that 
writers record survivals of several months after 
surgery with awe. The 3 cases recorded here died 
—the tumour in I case appearing to blossom forth 
under the warmth of the radiotherapeutic beam! 
Surgical attack offers minimal hope of success but is 
justifiable if the diagnosis is not certain, as the lesion 
resected may prove to be benign. 


SUMMARY 


The clinical and pathological views on primary 
malignant disease of the liver are reviewed. The 
problem of its occurrence in infancy is discussed in 
more detail. The hopelessness of all forms of therapy 
at the moment is stressed. Three new cases are added 
to the literature—each illustrating a different point 
in the variable course of the disease. They are of 
interest chiefly because of the histological diagnosis of 
embryoma which appears to be a much rarer tumour 
than the carcinoma. 
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ANGIOMATOSIS OF LIVER CAUSING FATAL HA MORRHAGE 
By NEIL S. PAINTER anp M. ZAHIR 


FROM THE DEPARTMENTS OF SURGERY AND PATHOLOGY. THE RADCLIFFE INFIRMARY, OXFORD 


INTRODUCTION 


THIS paper records the sudden death of a 9-year- 
old girl, due to hemorrhage from a vascular mal- 
formation of the liver. The case is reported because 
of the extreme rarity of this condition. 


CASE REPORT 


R.I.—Reg. No. 185416. At about § p.m. on Jan. 
23, 1960, a 9-year-old girl was brought to the Rad- 
cliffe Infirmary complaining of lower abdominal pain for 
the past 18 hours. The pain, which was severe to start 
with, had slightly diminished by that time, but had not 
shifted to the right iliac fossa. She had vomited and 
opened her bowels once during this time. She had no 
headache, sore throat, cough, or increased frequency of 
micturition. She had an attack of tonsillitis about 10 
days before admission which had lasted for abqut a week 
but from which she had made a complete recovery. 

On examination, her temperature was 99:2 F. and 
pulse 100 per minute. Her tongue was furred and there 
was slight foetor oris. The chest and heart were normal. 
Abdominal palpation revealed no sign of peritonitis. She 
was tender over the lower abdomen but less so over 
McBurney’s point. The liver and spleen were not felt 
and rectal examination revealed nothing. Urine was 
normal, 


No firm diagnosis was made and she was admitted 
for observation. Five hours after admission she no longer 
complained of pain and even the abdominal tenderness 
disappeared. Oral fluids were then allowed. 

On the following day she was symptom-free and no 
abnormality was found on examination. A light diet was 
given and she spent the day playing in the ward. At 
5.15 a.m. on Jan. 25 she collapsed suddenly after 
getting up to pass water. When seen immediately after- 
wards she was pale and unconscious, her blood-pressure 
being unrecordable and her pulse barely perceptible. 
Abdominal palpation revealed no guarding or mass, and 
no bowel sounds were heard. Rectal examination was 
normal and no blood was seen on the glove. A diagnosis 
of circulatory failure was made, due probably to internal 
hemorrhage. 

A saline drip was started, and this proving ineffective, 
unmatched group O Rh-negative blood was given. She 
showed no improvement and died at 6.40 a.m. 

POST-MORTEM FINDINGS (R.I., P.M. No. 84/60).— 
The body was that of a moderately built young girl. 
There was nothing significant on external examination. 

On opening the abdomen about 800 ml. of free blood 
was found in the peritoneal cavity. The liver which 
weighed 1420 g. had numerous bluish spidery marks on 
its upper sub-capsular surface. The inferior surface 
showed marked bluish mottling. There was a tear in the 
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FATAL HAMORRHAGE IN 


capsule of the liver near the anterior edge of the left 
lobe and it was here that a sub-capsular hemorrhage had 
burst into the peritoneal cavity (Fig. 8). A consider- 
able quantity of clotted blood was still present in the 


Fic. 8.—The inferior surface of the left lobe of the liver 
showing the rupture in the capsule and mottled surface 


Fic. 10.—A close view of the cavernoids (giant sinusoids). 


F1G. 12.—A low-power view of an ante-mortem thrombus in a 
cavernoid showing the lines of Zahn. H. and E. ( « 


ANGIOMATOSIS OF LIVER 9 


sub-capsular space of the liver. The cut surface of the 
liver showed that it was riddled with huge spaces filled 
with clotted blood (Fig. 9). These big spaces appeared 
to be cavernous sinusoids (conveniently called caver- 
noids) and their size varied from pinhead to about § mm. 
in diameter. The whole of the liver substance was 
uniformly involved and the liver tissue between these 
cavernoids was rather soft and granular. 

Apart from mild catarrhal changes in the respiratory 
passages there was no significant finding in other organs. 

Pieces of liver were fixed in 10 per cent formal saline, 
embedded in paraffin and stained by (1) Hamatoxylin 


Fic. 9.—The cut surface of the liver showing giant sinusoids 
filled with clotted blood 


Fic. 11.—A_ low-power view of a cavernoid showing the 
separation of white and red cells. On the upper right the sinu- 
soidai endothelium is seen to be displaced inwards, creating a 
= between it and the hepatic parenchyma. The space on 
the upper left is an artefact. H. and E 40 


“phy 


Fic. 13.—A localized haemorrhagic area of necrosis in hepatic 
parenchyma. H. and E. 40 
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and eosin, (2) van Gieson, (3) Phosphotungstic acid 
hematoxylin, (4) Robb-Smith’s method for reticulin, 
and (5) Perl’s Prussian blue for iron. 

The sections showed numerous spaces filled with 
blood (Fig. 10). Most of these were lined by endo- 
thelium, but some were simply lined by hepatic ceils 
(Fig. 11). The endothelial lining, however, was dis- 
placed inwards at certain places creating a space between 
it and the hepatic parenchyma. This space was usually 
filled with fibrin. No Kupffer cells could be made out 
in the walls of the cavernoids. In some of these caver- 
noids the red cells had settled out and were separated 
from the plasma. In others the leucocytes had a tendency 
to aggregate towards one side of the cavernoids (Fig. 
11). At places blood had burst through the endothelium 
and entered the parenchyma, causing some disruption of 
the cells. At least one cavernoid contained an ante- 
mortem thrombus with lines of Zahn (Fig. 12). The 
liver cells between the cavernoids showed patchy areas 
of necrosis and some of these areas were either infiltrated 
with some polymorphonuclears or were distinctly hamor- 
rhagic (Fig. 13). These areas had no definite relation 
to either the portal tracts or central veins. The portal 
areas showed slight increase in connective tissues. The 
central veins were normal. There was no condensation 
of reticulin and no iron was deposited either in the liver 
cells or in the Kupffer cells of normal sinusoids. 

A diagnosis of ‘diffuse angiomatosis of liver’ was 
made. The initial pain in the abdomen was due, perhaps, 
to the sub-capsular hemorrhage and the final collapse was 
due to the rupture of the liver capsule causing hemo- 
peritoneum. 


DISCUSSION 


Angiomatosis of the liver is a developmental mal- 
formation of the blood-vessels, in which the liver 
substance is traversed by giant sinusoids. lined by 
vascular endothelium but devoid of Kupffer cells. 
Diffuse angiomatosis involving the whole of the liver 
is an extremely rare condition. Willis (1953) in his 
book has given a photomicrograph of this condition 
in a newborn infant, though the appearance of the 
liver in his case is very different from ours. Localized 
forms of this condition, however, are not uncommon, 
most of the so-called ‘hamangiomas of the liver’ 
being examples of this condition. They are there- 
fore not true tumours but are hamartomas. Jaffé 
has reviewed the literature of these ‘tumours’ up 
to 1929. 

The diagnosis of diffuse angiomatosis of the liver 
would be extremely difficult during life and this is 
because it does not produce many clinical manifesta- 
tions. Hemorrhage was the only complication in our 
case and proved fatal. The liver in this case was not 
palpable during life and at autopsy its weight was 
within normal limits. However, as hemangiomas of 
the liver can produce localized swellings, it is possible 
that in certain cases diffuse angiomatosis may also 
cause hepatomegaly. In the absence of any injection 
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studies we cannot be certain about the exact circula- 
tion in the cavernoids, though most probably they 
were fed by the portal vein. A portal venogram 
during life may show interesting appearances in this 
condition. From our material we have no reason to 
believe that diffuse angiomatosis can cause hepatic 
dysfunction as sufficient liver tissue has been spared. 
In Willis’s photomicrograph, however, there is 
hardly any normal liver tissue to be seen and a 
condition of that severity would certainly be incom- 
patible with life. 

At autopsy diagnosis is quite easy. Big cavernoids 
involving the whole of the liver, lined by vascular 
endothelium and without any evidence of malignancy, 
are diagnostic of this condition. The only condition 
which may have to be excluded is a rather ill-defined 
entity called ‘peliosis hepatis’. Senf (1939) dis- 
cussed this condition at length and Zak (1950) col- 
lected about 30 cases from the literature, adding 1 
of his own. In this condition localized areas of 
necrosis appear in the liver followed by hemorrhage 
into them and the formation of blood-cysts. It 
follows prolonged congestion of the liver, usually 
due to persistent coughing, and is commonly associ- 
ated with pulmonary tuberculosis. In peliosis hepatis 
blood-cysts are small (the largest in the case of 
Young (1953) were 2 mm. in diameter), and are 
usually without an endothelial lining, although some 
with an endothelial lining have been described. 
Though areas of necrosis, which are an essential 
prerequisite to the development of peliosis hepatis, 
were present in our case, they were most probably 
due to the hemodynamic disturbances in the liver 
following the sub-capsular hemorrhage. The rupture 
of the delicate endothelial lining of the cavernoids, 
again probably due to sub-capsular hemorrhage, can 
explain the presence of blood in these necrotic areas 
as in certain areas of the normal liver tissue. 


SUMMARY 


A case of diffuse angiomatosis of the liver is 
described in a young girl who died suddenly after a 
short history of abdominal pain. The pathological 
findings in the liver are described with special refer- 
ence to peliosis hepatis. 
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LOBECTOMY 


HEPATIC 


FROM 


PRIMARY liver tumours in children are extremely 
uncommon (Edmondson, 1956). Packard and Palmer 
(1955) report an incidence of 9 cases in 126,000 
admissions to a children’s hospital. They also note 
that the majority of liver tumours in children are 
malignant. Gross (1953), too, out of 18 cases of 
hepatic tumour found 13 to be malignant. 

Most of these tumours have been reported as 
hepatomata or as hepatic mixed tumours. In 1948 
Willis defined the hepatoblastoma as an embryonic 
tumour of the liver, analogous to Wilms’ tumour of 
the kidney. He emphasized that the distinction 
between hepatoma and hepatoblastoma is a very fine 
one and at times almost impossible to make. Bodian 
and White (1952) found 8 hepatoblastomata in a 
series of 10 primary malignant liver tumours in 
infants; Debre, Mozziconacci, Habib, and Habib 
(1954) reported 1 case and reviewed 27 others 
which they considered could be classified as hepato- 
blastomata; Florentin, Rauber, and Méacinot 
(1956) reported an infant who died 35 min. after 
birth and in whom a large hepatoblastoma was 
found. 

Most liver tumours in children occur below the 
age of 2 years. Steiner (1938), in a review of 77 cases 
of primary liver cancer in children, found 41 which 
developed before the age of 2 years; Millman and 
Grayzel (1951) found that one-third of their series 
of 27 cases of mixed liver tumours were under I year 
old; in Bigelow and Wright’s (1953) series of 95 cases, 
55 were under 2 years old. Although the sex inci- 
dence differs in various series, it appears that malig- 
nant liver tumours are more common in male 
children. 

A hepatoblastoma in an infant aged 7 months 
is reported. The tumour was excised and after 
4 years there has been no recurrence. It appears to 
be the first long-term survival of hepatoblastoma in 
the literature. 


CASE REPORT* 


A female infant, P. C., aged 7 months, was admitted 
to the pediatric unit of the Woolwich Memorial Hospital, 
the mother having noticed a lump in the child’s abdomen 
on the previous day. The child, a first-born, weighed 
7 Ib. 5 oz. at birth, and had been under out-patient 
treatment at another hospital for a congenital contracture 
of the fingers of the left hand. She had always been 
difficult to feed, but had added 4 Ib. 6 oz. to her birth 
weight. 

CONDITION ON ADMISSION.—Though small for her 
age, she was a well-nourished, active, alert, and happy 
child. The left arm was noticeably smaller than the 
right, and there was a flexion deformity of the left hand. 
There was a benign pigmented mole on the dorsum of 
the left foot. 


* Present address: Hadassah-Rothschild University 
Hospital, Jerusalem. 

+ This case was shown at a meeting of the Section of 
Pediatrics of the Royal Society of Medicine on Nov. 28, 
1958. 
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HEPATIC LOBECTOMY IN INFANCY FOR HEPATOBLASTOMA 


By J. B. BORMAN,* A. J. HARBOTT, anp D. MORRIS 


THE SURGICAL AND PADIATRIC DEPARTMENTS, WOOLWICH MEMORIAL HOSPITAL, LONDON 


Inspection of the abdomen revealed a mass below the 
left costal margin (Fig. 14). Palpation showed it to be a 
firm globular tumour. It was thought to be either an 
enlarged left lobe of the liver or a tumour lying in the 
liver. The spleen and kidneys were not enlarged, nor 
were any other masses palpable in the abdomen. Rectal 
examination revealed no abnormality. 
INVESTIGATIONS.—Chest radiograph was normal. 
Straight radiography of the abdomen showed a large mass 


Tumour clearly visible 
below left costal margin. 


Fic. 14.—Lateral view of abdomen 


in the upper abdomen which displaced the small bowel 
downwards and to the right. Blood-count: Hb 13-9 g. 
per cent; W.B.C. 9000/c.mm. The differential count was 
normal, as were the red cells and platelets. W.R. was 
negative and liver function tests were normal. There 
were no abnormal constituents in the urine. Examina- 
tion of the stools revealed no abnormality and normal 
tryptic activity. 

ProGress.—The child was difficult to feed, apparently 
having no interest in food. However, in the first few days 
in hospital, while under investigation, she gained 9 0z., 
but the tumour appeared to be increasing in size and it 
was decided to explore the abdomen without further 
delay. 

LAPAROTOMY (Sept. 20, 1956) (Mr. H. E. Lockhart- 
Mummery).—With the back hyperextended, a long 
transverse incision in the upper abdomen exposed a 
globular tumour, the size of a tennis ball, occupying 
nearly the whole of the left lobe of the liver. The right 
lobe and the rest of the abdominal contents were normal. 
It was therefore decided to perform a left hepatic lobec- 
tomy. 

The left lobe of the liver was mobilized and it was 
apparent that the tumour did not invade the right lobe, 
the vena cava, or the porta hepatis. The left hepatic vein 
was divided between ligatures, as were the left branch 
of the portal vein, the left hepatic artery, and the left 
hepatic duct. A bulldog clamp was now applied to the 
structures in the hepatoduodenal ligament, and the left 
lobe of the liver was then excised by cutting through 
normal liver tissue along the line of attachment of the 
falciform ligament. The large sinuses of the raw liver 
surface were underrun with catgut sutures. The bulldog 
clamp was then removed, having been kept on for 15 
min., and complete haemostasis was secured. The raw 
surface of the liver was closed by approximating the 
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anterior and posterior capsules. The wownd was closed 
with drainage. 

POST-OPERATIVE CouRSE.—A blood transfusion had 
been commenced during the operation and was continued 
in the ward. Soon after her return there was a sudden 
deterioration in the infant’s condition; the pulse became 
very rapid and feeble and the blood-pressure unrecord- 
able. About 150 c.c. of blood were rapidly transfused 


Fic. 15.—Specimen removed at operation. 
Entire left lobe of liver. 


a 


Fic. 17.—Low-power view of section of tumour. H. and E. 
x 
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under pressure and she improved. Seven hours post- 
operatively she developed a transient hemoglobinuria. 
The transfused blood was re-checked, but no incom- 
patibility could be demonstrated and no antibodies were 
found in the child’s serum. Eighteen hours after opera- 
tion she developed a rapidly increasing jaundice. The 
serum-bilirubin rose to 6-3 mg. per cent. The jaundice 
subsequently cleared fairly rapidly and by the fourth 
day was no longer apparent. On the second day after 
operation she developed a pyrexia, which continued for 
12 days, despite penicillin and terramycin therapy. This 
was accompanied by a polymorphonuclear leucocytosis, 
but there was no clinical evidence of any infection. 
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PATHOLOGICAL REPORTS.— 

Dr. 7. D. W. Williams: Specimen consists of the left 
lobe of the liver and contains a solid tumour 7:5 cm. » 
6-5 cm., and § cm. thick (Fig. 15). On cut section there 
is a fringe of normal liver with a uniform homogenous 
greyish-white tumour which has the miacroscopical 
appearance of encapsulation (Fig. 16). At one pole there 
are hemorrhagic areas. 


FiG. 16.—Cut section of left lobe of liver. The tumour almost completely 


occupies the whole of the lobe. 


Dr. M. Bedian: The section shows massive neoplastic 
change of two cell types: some simulating liver cells, 
though without any lobular architectural arrangement, 
others simulating primitive bile-duct epithelium. There 
are numerous mitotic figures and in some areas pseudo- 
rosettes (Fig. 17). 

The appearances are those of a highly malignant 
hepatoblas*oma. 

Professor R. A. Willis: Typical example of an embry- 
onic hepatoma comprised wholly of immature liver cells. 
Although it appeared well circumscribed and is fairly 
well-differentiated, the number of mitoses and invasion 
of the small veins at the margin in places show it is a 
malignant growth and metastasis to the lungs is a con- 
siderable risk. 

FOLLOw-up —Since operation, the child has received 
vitamin B,,, 1000 ug. twice weekly. This was given 
because of the similarity between hepatoblastoma and 
neuroblastoma, the latter having been found to respond 
to large doses of vitamin B,, (Cade, 1957). 

She has been followed up regularly and remains 
well 4 years after operation, with no evidence of 
metastases. She is now a normally developed child for 
her age. 


DISCUSSION 


The techniques of excision of liver tumours and 
of partial hepatectomy are by no means new to the 
surgeon’s armamentarium. The first planned partial 
hepatectomy was performed in 1888 by Langenbuch 
and in 1899 a review of 76 cases of local excision was 
published by Keen, who was the first to remove the 
entire left lobe of the liver. In 1954 Brunschwig 
reported on more than 500 patients of all ages from 
whom liver tumours had been removed, and in 1955 
he published his personal experience of 12 right 
and 10 left hepatic lobectomies. The vast majority 
of the above operations were done on adults. In 
children there are very few reports indeed of successes 
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HEPATIC LOBECTOMY 


following resective surgery for liver malignancy 
(Table I). 

The survivals reported above illustrate the value 
of early excision for malignant liver tumours in 
children. Without treatment the average duration of 
life is 4-6 months from the onset of symptoms (Debre 
and others, 1954; Bodian and White, 1952; Bigelow 
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An account of the operative technique and post- 
operative course is given. 

A review is presented of children surviving after 
excision of malignant liver tumours. 

The prognosis and treatment of primary liver 
malignancy in infants are discussed. Early radical 
treatment is strongly recommended. 


Table I.—SuCCESSFUL PARTIAL HEPATECTOMY IN CHILDREN 
FOR PRIMARY LIVER MALIGNANCY 


AGE OF PATIENT 
AUTHOR PATHOLOGY AT TIME OF 
OPERATION 
Yarbrough (1944) Teratoma 7 wk. 3 yr 
Donovan and Santulli (1946) Mesenchymoma 6) yr 6 yr. 
Lorimer (1955) Mesenchymoma 1§ yr. 8 mth 
Tweedy (1956) Hepatoblastoma ? | «toyr 
Brunschwig (1957) Hepatoma 14 yr. $ yr 
Knox, Zintel, and Begg (1958) Hepatoma 12 mth 2\ yr 
Cleland, (1957) Carcinoma 10 yr. 8 mth 
Borman, Harbott, and Morris, (1961)| Hepatoblastoma 7 mth. 4 yr. 


and Wright, 1953). Apart from the possibility of 
displaying a benign tumour or cyst, a precise assess- 
ment of the operability of a malignant tumour can 
only be made at laparotomy. Major resective surgery, 
despite its relatively high mortality, offers the only 
chance of successful treatment. Bodian (1957) found 
the results of radiotherapy to be very poor. Phillips 
and Murikami (1960) report on § children who sur- 
vived 8 months after irradiation and an average of 
13 months after the appearance of the first symptom. 

It is not the purpose of this paper to discuss the 
technique of hepatic lobectomy. However, an inter- 
esting feature of the technique employed in our 
patient was the clamping of the structures in the 
hepatoduodenal ligament. This had previously been 
reported by Clatworthy and Boles (1956), who did 
a left lobectomy in a child for benign lymphangioma 
and clamped these structures for 6 min. without 
ill effects. In our child these structures were clamped 
for 15 min., and, although hemorrhage was reduced 
during the actual liver resection, the clamping may 
well have been responsible for the post-operative 
fever and jaundice. On the other hand, the admini- 
stration of blood under pressure through a small 
cannula when the child was in shock may have led 
to hemolysis, jaundice, and haemoglobinuria. 

Hepatoblastoma is an extremely malignant tu- 
mour. Bodian (1957) has not had a survivor in all 
13 cases in his experience. One case lived 3 years 
after exploratory laparotomy (Debre and others, 
1954); another survived 10 years following excision 
(Tweedy, 1956). Our patient has lived 4 years since 
the operation and the prognosis appears to be good. 
She has survived the Collins ‘period of risk’ and 
although the latter work was done on Wilms’ tumour 
(Collins, 19§5), it applies to ail embryonic neoplasms 
(Collins, 1960). 


SUMMARY 


Successful left hepatic lobectomy for hepato- 
blastoma in an infant aged 7 months is described. 
The child has survived 4 years and is free of 


metastases. 
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MALIGNANT HEPATOMA IN A BOY AGED 7 YEARS 


WITH POST-OPERATIVE SURVIVAL FOR OVER 3 YEARS 
By P. K. A. McWILLIAM* 


PONTEFRACT GENERAL 


APPROXIMATELY 100 cases of malignant hepatoma in 
children have been reported, the majority occurring 
in children under the age of 3 years. Almost invari- 
ably the condition was rapidly fatal, and in the few 
cases where resection was attempted many children 
died in the immediate post-operative period or 
shortly afterwards. 

The following patient is considered worthy 
of record because of his age, the long duration of 
symptoms before operation, and the relatively long 
period of post-operative survival with reasonable 
comfort. 


CASE REPORT 


A farmer’s son, aged 7 years, was admitted to hospital 
on Nov. 23, 1955, with a vear’s history of intermittent 
vomiting and a gradually enlarging abdomen, which the 


Fic. 18.—Excised left lobe of liver showing the hepatoma. 


parents ascribed to a blow following a fall. He was 
otherwise in apparently good health and medical aid was 
sought in the middle of November, 1955, because of a 
week’s history of lassitude, nausea, and diarrhoea. Both 
parents were young and well, the boy’s sister was well, 
and there was no relevant family history. 

ON EXAMINATION.—Physically he was a well-nourished 
boy of good colour, who did not appear ill. There was a 
large abdominal mass extending to five fingerbreadths 
below the right costal margin and extending diagonally 
up to and under the left costal margin. The lower edge 
of the mass was sharp and its consistency was uniformly 
hard. Rectal examination was negative and no other 
abnormal physical signs were detected. 

Investigations.— 

Blood: Hemoglobin go per cent (Haldane); Total 
white cells 8500/cu.mm. 

Differential White-blood Cell-count: Polymorphs 55 
per cent; Eosinophils 7 per cent; Lymphocytes 37 per 
cent; Monocytes I per cent. 

Blood-film: The red cells appear normal; platelets are 
numerous. 


* Present address: Lingfield Hospital School for Epi- 
leptic Children, Lingfield, Surrey. 


INFIRMARY 


B.S.R.: 22 mm. in 1 hr. (micro method). 

Liver Function Tests: Plasma Van den Bergh; Direct 
reaction. Very faint pink colorization after 45 min. 
Plasma-bilirubin, within normal limits. Serum thymol 
turbidity, 2 units. Serum alkaline phosphatase, 14 King- 
Armstrong units. 

Urinalysis: Albumin + Sugar—nil, no deposit. Bile- 
salt (Hay’s test), negative. Bile-pigment (Fouchet’s test), 
very weak positive. Urobilin (Schlesinger’s test), trace. 

Mantoux Reaction: Negative. 

Radiology: Chest shows normal appearance. The 
abdomen shows considerable soft-tissue shadowing, 
spreading from the right hypochondrium, consistent 
with liver enlargement. An intravenous pyelogram was 
normal. 

A Casoni skin-test for hydatid disease was done, 
especially in view of the high eosinophil count and 
the fact that the patient lived ona farm. This was 
negative. 

AT OPERATION.—Exploratory laparotomy was decided 
upon and this was carried out by Mr. J Rhind on 
Dec. 6, 1955. A very vascular tumour was found pro- 
jecting from the under surface of the left lobe of the liver 
and extending almost to the hilum. The tumour ex- 
tended across the midline in the region of the inferior 
vena cava, thus making complete resection of the neo- 
plasm impossible. The left lobe of the liver was excised 
(Fig. 18), but a piece of tumour tissue, the size of a golf 
ball, remained attached to the inferior vena cava. 

There was considerable blood-loss, which was re- 
placed by immediate transfusion, and the raw surface of 
the liver continued to bleed profusely until the hamor- 
rhage was eventually arrested by diathermy and packs. 
The post-operative course was surprisingly uneventful. 
No further bleeding occurred and a sinogram, after 
removal of the pack, revealed that the wound was healing 
well. The patient was discharged home on Christmas 
Eve, 1955, amd recommenced school six weeks 
afterwards. 

PATHOLOGY.—Professor R. A. Willis very kindly 
reported on the tumour sections as follows: “‘This is a 
typical specimen of malignant hepatoma (liver-cell 
carcinoma), a well-known tumour of infancy and child- 
hood. These growths frequently metastasize in the liver 
itself and to the lungs and an X-ray examination of your 
patient’s chest would be wise. The tumours often 
secrete bile and stain themselves green, even in their 
metastases.” 

FoLLow-up.—Three months after operation some 
hardness was felt in the epigastrium, and six months 
after this tumour masses were palpable behind the scar 
and a hard liver edge was palpable 1 in. below the costal 
margin. Apart from a little pallor, the patient looked 
well and, although not attending school, he was playing 
out of doors on most days. He had occasional bouts of 
vomiting. A chest radiograph on Sept. 26, 1956, just over 
nine months after operation, revealed numerous rounded 
secondary deposits (Fig. 19) which subsequently in- 
creased still further (Fig. 20) although physical signs in 
the chest were surprisingly few until the last few months 
of his life. 

In March, 1957, fifteen months after operation, the 
patient was playing and walking comfortably despite 
numerous, hard, round tumour masses which were 
readily palpable through the abdominal wall, especially 
in the right hypochondrium and the suprapubic region. 
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MALIGNANT HEPATOMA 


His abdomen became progressively more distended, first 
with secondary deposits of increasing size and number 
and, iater, with free fluid. At the end of 1957 he began 
to have peripheral ceedema and dyspneea. 

By this time frequent transfusions of packed red 
blood-cells were being given to counteract his anamia. 


F1G. 19.—Radiograph of the patient’s chest, nine months 
after operation, demonstrating secondary deposits. 


FiG. 21.—Photomicrograph showing boundary of tumour. 


IN A CHILD 15 


Also, large doses of vitamin B,, (1000/ng. twice weekly) 
were given to help correct a dietary deficiency of this 
vitamin, which was thought to be responsible for episodes 
of stomatitis. 

In February, 1958, the patient had a severe attack of 
influenza and, although extremely ill, he recovered and 


Fic. 20.—Radiograph of the patient’s chest, twenty-one 
months after operation, demonstrating secondary deposits 


was surprisingly lively and active for the following three 
months. His hemoglobin increased to between 65 per 
cent and 75 per cent (Haldane), and although his abdomen 
continued to increase in size, he was free from pain and 
was able to walk about slowly and play alone contentedly. 

From June, 1958, onwards, he became progressively 
thinner and more emaciated. His peripheral oedema 
increased and this responded partially to chlorothiazide, 
500 mg. daily, indicating that some degree of cardiac 
failure was causing the adema as well as the venous 
obstruction; the transfusions ran with difficulty. His 
general condition deteriorated still further and he died 
at home in February, 1959. Post-mortem examination 
was not carried out. 

Soon after the operation, radiotherapy was considered 
but was thought inadvisable, since histologically the 
tumour did not appear to be radio sensitive (Fig. 21). The 
possibility of giving antimitotic drugs to try to halt the 
growth of the metastases was also considered, but this 
was not done owing ‘¥o the toxicity of these preparations 
(e.g., the nitrogen mustards and urethane) and their 
lack of specific effect on the liver. 


DISCUSSION 


Perusal of ihe literature reveals that primary 
malignant hepatomata in children occur usually 
within the first two years of life and in livers which 


are developmentally normal. Thus they are not 
superimposed on pre-existing cirrhotic lesions as in 
adults (Steiner, 1938; Edmondson, 1956; Clatworthy, 
Boles, and Newton, 1960). 

Rarely, however, exceptions do occur, for Wentz 
and Kato (1940) described a primary carcinoma of the 
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liver in a boy of 6 years which was associated with 
Banti’s syndrome. The changes included spleno- 
megaiy, cirrhotic liver changes, and cesophageal and 
gastric varices from which hamatemeses occurred. 
The symptoms and signs of malignant hepatoma 
consist of an abdominal mass, anorexia, fever, loss 
of weight, pain, and rarely jaundice. Steiner con- 
sidered that the average duration of symptoms, the 
onset of which could be sudden or insidious, was 
four months. 

Clatworthy and others (1960) classified primary 
liver tumours in children into three groups, viz.: 
tumours of hepatic cell origin, i.e., hepatomata; 
tumours of supporting tissue, e.g., mesenchymomata ; 
and mixed tumours, e.g., teratomata. They drew 
attention to the poor prognosis associated with hepa- 
tomata and stated that in their series of 15 patients 
with primary malignant liver tumours, none of the 
10 patients with true hepatomata survived for more 
than six months after operation. Nevertheless, they 
consider lobectomy to be indicated in cases where 
there are no metastases and they describe the surgical 
technique for this. 

Other workers have reported similar results. 
Some of the earlier cases died, either during the 
operation or in the immediate post-operative period 
(Steiner, 1938; Sawyer, 1950). O’Sullivan (1951) 
removed the left lobe of the liver of a girl aged 
5 years suffering from hepatoma, but her condition 
deteriorated from the third post-operative month 
and, despite radiotherapy, she died just short of a 
year after operation. 

So far, the longest recorded period of survival of 
a patient with a hepatoma would appear to be that 
of Lee, Newstedt, and Siddall (1956), who reported 
the spontaneous regression of a hepatoma (confirmed 
by biopsy) with the child in good health 10 years 
after the establishment of the diagnosis. 

Several long periods of survival following opera- 
tion or radiotherapy have been reported in respect 
of malignant liver tumours in children other than 
hepatomata. Anderson (1951) reported 1 long-term 
survivor in 12 cases over a 15-year period. Following 
excision of the left lobe of the liver for a mesenchy- 
moma, the child survived for 6 years, whilst Gross 
(1953) reported 2 “cures”. One was a 7-year 
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survival following radiotherapy for multiple hemangi- 
omata of the liver, and the other was a survival 
period of 10 years after a wedge resection of liver 
for a hamartoma. 

The patient described in this article would appear 
unique in surviving for over 3 years after lobectomy 
for a true progressive malignant hepatoma, and his 
progress would support the view of Clatworthy and 
others that lobectomy for malignant hepatoma, in 
the absence of metastases, is a worthwhile procedure. 


SUMMARY 


The clinical history, diagnosis, and operative 
details of a malignant hepatoma in a boy of 7 years 
are described. 

The post-operative survival, lasting over 3 years, 
is recounted. 

A brief survey of the current literature is given, 
which indicates the poor prognosis of malignant 
hepatomata in children. 

The view of other workers, that operation for 
hepatoma in the absence of metastases should be 
undertaken, is supported. 
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FLOW STUDIES ON 


THE COMMON DUCT 


FLOW STUDIES ON THE HUMAN COMMON DUCT 
WITH SPECIAL REFERENCE TO THE EFFECT OF SPHINCTEROTOMY 
By P. S. BOULTER 


GUY'S HOSPITAL, LONDON 


THIS is the report of an attempt to compare the 
emptying properties of the common duct in patients 
in whom sphincterotomy had been performed with 
those in whom the sphincter had been left intact 
and to demonstrate differences in hydrodynamic 
properties between the two groups. 

In 10 patients the common duct had been 
explored but the sphincter had not been sectioned. 
In a second group of 6 patients transduodenal 


FIG. 22.—Two cholangiograms from a 49-year-old woman 
10 days after exploration of the common duct. A, Shows free 
flow into the duodenum with slight pancreatic reflux. B, Shows 
the closure of the lower end of the duct by duodenal muscular 
spasm. This was taken § min. after 10 mg. morphine had been 
given intravenously. Note increase of pancreatic reflux 


sphincterotomy had been carried out. The problem 
was to decide whether sphincterotomy had any effect. 

All of the patients had undergone cholecystec- 
tomy and consequently no information on gall- 
bladder behaviour was obtained. From the experi- 
mental point of view, the fact that a cholecystectomy 
had been performed might be an advantage as any 
modifying influences due to the presence of the gall- 
bladder were ciiminated. 


CHOICE OF METHODS OF 
INVESTIGATION 
The standard methods of investigation of environ- 
mental pressure and emptying behaviour of the biliary 
tree are cholangiography, pressure readings, and, 
more recently, study of pressure flow relationships. 
2 


Post-exploratory cholangiography with the aid of 


radio-opaque solutions such as diodone and hypaque 
is too well known to require further explanation. 
It was initially thought that radiological studies might 
give an answer to the problem of whether sphinc- 
terotomy made a difference to flow in the common 
duct. Unfortunately, these hopes were not fulfilled. 
When diodone was run into the common duct via a 
T-tube, cholangiograms failed to show any difference 
in radiological appearances in the two groups. There- 
fore an attempt was made to stimulate the sphincter 


Fic. 23.—Cholangiograms from a 60-year-old man 10 days 
after transduodenal sphincterotomy A, Shows free flow 
B, Shows effect of 10 mg. morphine given intravenously § min 
previously. There is obliteration of the lower end of the duct. 


by means of drugs. Potent spasmogenic substances, 
such as pethidine and morphine, were used to provoke 
contraction of the sphincter. Unfortunately, not only 
the sphincter but the whole duodenal wall appeared 
to contract and there was no cholangiographic differ- 
ence between those patients in whom sphincterotomy 
had been carried out and the others. The stimulus 
was obviously too crude to differentiate the actions 
of the choledochoduodenal muscle complex. The 
whole wall was thrown into spasm by morphine and 
this spasm was relaxed im toto by amyl nitrate. 
Cholangiograms taken before and after intravenous 
morphine in one patient out of each group are shown 
in Figs. 22, 23. 

Pressure studies have been carried out with vary- 
ing success by many observers both in human and 
in animal subjects (Parry, Hallenbeck, and Grindley, 
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1955; Newman and Northup, 1957; Eisman, Brown, 
Virabutr, and Gottesfeld, 1959). Unfortunately, the 
pressure responses to stimuli such as gastric emptying 
and the injection of fluids down the T-tube were 
similar in the two groups of patients in the present 
series. Pressure recordings were unsatisfactory as an 
indication of flow. So gross are the changes in biliary 
pressure brought about by respiration, laughter, 


Fic. 24.—The apparatus devised for flow and pressure 
measurements. For description, see text. 


straining, and postural change that they over- 
shadowed the small changes noted in the duct when 
pressure was recorded continuously. 

Since the task of the common duct is to allow 
the passage of fluid through its lumen, it was thought 
advisable to devise a simple experiment which would 
allow flow rates to be measured under various 
circumstances. 


APPARATUS 


An apparatus was designed (Fig. 24) to introduce 
measurable quantities of fluid into the common duct 
at predetermined pressures. A simple glass mano- 
meter of the Greenfield type was incorporated for 
pressure measurement and an upright rod carried 
two reservoirs. The lower of these was connected 
by rubber tubing to an adaptor and thence to the 
T-tube. This reservoir had a spillway at a level 
marked by a pointer. The effective level of the fluid 
above the base of the apparatus could be decided 
and varied at will by setting the pointer to any 
desired mark on a vertical metre scale. Excess fluid 
shed by the spillway was coliected in a small plastic 
container. The upper reservoir was used to allow 
easy maintenance of the fluid level in the lower one. 
A side tube with an etched mark led into the upper 
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container so that at the end of a period of flow the 
amount lost from the machine could be found by 
‘topping up’ the upper reservoir to the mark. Thus, 
at various pressures and for various times, fluid could 
be introduced into the common duct by way of the 
T-tube and the volume perfused could easily be 
determined. When flow rates were small it was easier 
to use only the lower reservoir, keeping the level of 
fluid up to that of the spillway during flow by pouring 
directly from a measuring cylinder. All fluid lost 
from the apparatus in these experiments that had 
not gone over the spillway must therefore have gone 
into the patient. 


EXPERIMENTAL CONDITIONS 


There are many variables that may operate in a 
series of experiments such as were carried out, and 
as many as possible of these were investigated. The 
recordings eventually accepted were made under 
standard conditions. 

Because there is often ceedema at the choledocho- 
duodenal junction after operation, recordings during 
the first ten days were excluded from the analysis. 
The majority of observations were made between the 
eleventh and sixteenth post-operative days. 

A standard-sized T-tube was used. The best from 
the point of view of reasonable size and low resistance 
was found to be the Maingot No. 7 latex tube which 
has an internal diameter of 3 mm. Half of the 
circumference of the transverse limb of the tube was 
removed, the remaining part acting only as a retaining 
flange. The T-tube was secured in the duct as safely 
as possible at operation by closing the excess length 
of the choledochotomy incision by a continuous fine 
chromic catgut suture carried on an atraumatic needle. 

The tube was brought out through a stab incision 
in the flank at the same distance from the back as 
the point of introduction to the duct. Kinking was 
carefully avoided within the abdomen and special care 
was taken to prevent constriction of the lumen of the 
tube by the cutaneous mooring suture. 

At the tenth day the patient was screened and 
cholangiograms were taken. Particular care was taken 
to ensure that there was no leakage at the site of 
entry of the tube to the common duct. Any patients 
with such leaks were excluded from further study. 

The base plate of the apparatus was set opposite 
the exit wound for the T-tube and all recordings 
were carried out with the subject lying supine with 
two pillows. To avoid the risk of duodenal pressure 
variation after gastric emptying, fasting subjects were 
used. The majority of observations were made 
between 8 a.m. and 9 a.m., the patient being allowed 
a cup of tea at 6.30 a.m., but no solid food. 

Sterile normal saline was perfused at 37 C. It 
may be noted that the use of other fluids (e.g., 
5 per cent dextrose), increase or decrease in tempera- 
ture, and the administration of meals made no signi- 
ficant difference to the results. 

The range of pressures used varied from subject 
to subject. The resting biliary pressure during quiet 
respiration is 9-11 cm. of water and flows at pres- 
sures from 10 to 45 cm./H,O were studied. The 
normal range of pressures covering sitting, deep 
breathing, and gentle coughing was from I0 to 
25 cm. H,O in most subjects, and this will be referred 
to later as the ‘physiological pressure range’. 
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STUDIES ON 

At the start of each experiment the resting pres- 
sures were recorded and a slight increase above the 
resting level was made to allow gentle filling of the 
duct system, which, once filled, was deemed for 
practical purposes to be indistensible during short 
periods of time. The flow into the patient in milli- 
litres per minute was then observed at various pres- 
sures and the results recorded. Certain drugs were 
administered at times in most patients and some of 
their effects will be noted later. Pressures of per- 
fusion were usually low at the beginning of each 
study and it was hoped in this way to minimize any 
spasm which might otherwise have been induced by 
sudden loading of the sphincteric muscle. 

Several readings were taken at each chosen pres- 
sure with 5 cm. H,O pressure differences in most 
subjects between groups of observations. Having 
recorded flow volumes at pressures up to 45 cm. H,O, 
a series of readings was made on the return to 
resting pressure. Final pressure readings were made 
which seldom differed from the initial figures. The 
results were recorded and have been expressed in 
graphic form. 


RESULTS 


Sixteen patients were investigated of whom 6 had 
had sphincterotomies. The indications for sphinc- 
terotomy were: pancreatitis (1), post-cholecystectomy 
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F1G. 26.—Flow curves from 2 patients with similar resting 
pressures. Both were taken 12 days after operation. Upper 
record (x-—x) from a 49-year-old woman who had had a 
sphincterotomy. Lower record (o-0) from a 37-year-old 
woman who had had a simple exploration of the common duct 
Note difference in flow behaviour, particularly in physiological 
pressure range (cross-hatched on graph). 


pain (1), and impacted stones in the lower end of the 
common duct (4). 

The other patients had had no operation on the 
lower end of the duct and were assumed to be normal 
in their sphincteric responses. In this group there was 
a characteristic flow curve which was obtained with 
only minor variations in all these subjects (Fig. 25). 
The characteristic of this curve was an approximately 
exponential form with a noticeable step between 
the 15 and 20 cm. recordings. A rise in perfusion 
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pressure of 5-10 cm. from the resting value led to a 
small increase in flow. However, once the step was 
reached the graph became linear, suggesting that 
some resistance was Overcome at about 20 cm. pres- 
sure. It will, of course, be appreciated that the 
pressures of real interest are those in the physio- 


logical range of 15 cm. above the resting pressure 
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Fic. 25.—A flow curve obtained from studies on a 48- 
year-old woman 12 days after exploration of the common duct 
The sphincter had not been sectioned. Note the resting pres- 
sure level (RP) and the change in direction of curve after the 
15-cm. reading. 
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Fic. 27.—Mean flow curve from 16 studies from 10 normal 
subjects on graph, for comparison with mean values 
from 10 studies from 6 sphincterotomized patients (x - - - x 
All pressures are reckoned from resting value, not absolute 
pressure. Physiological range shadowed. This shows incre- 
ment of average flow by sphincterotomy 


The high flows observed at high pressures are of no 
significance in a system designed to cope with a daily 
flow of only 800-1200 ml. of bile. 

When a patient after sphincterotomy was investi- 
gated in a similar way, a flow curve (Fig. 26) was 
drawn which differed markedly from that of the 
normal group. The main differences were the 
absence of a ‘shoulder’ and a markedly higher 
starting-point. Thus, within the physiological range, 
considerable flow was observed at low pressures and 
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this apparent augmentation could be contrasted with 
the findings in a patient of the normal group who 
had the same resting pressure. Outside the physio- 
logical range (shaded on the graph), the two curves 
appeared to converge. This has little significance 
except to show that, at very high perfusion pressures, 
the :nfluence of the sphincter is overcome. 

In order to draw a comparison between the two 
groups, rather than between individual subjects, a 
further graphic attempt has been made. This (Fig. 27) 
consists of the mean flows in ml. min. in 16 studies 
on fO normal patients compared directly with the 
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F1G. 28.—Flow curves obtained from a 44-year-old woman 
13 days after exploration of common duct. First curve (x — x) 
before and second curve (o- 0) after 10 mg. morphine intra- 
venously. This shows very marked depression of flow, with 
abolition in physiological pressure range. 


mean flows from 10 studies on the 6 sphinctero- 
tomized patients. Since their resting pressures 
varied, the individual resting pressure has been 
made the zero point of the pressure range. An 
arbitrary physiological pressure range of 10 cm. has 
been accepted. The mean flow curves of the two 
groups are comparable with the individual subjects’ 
curves seen in Figs. 25, 26. The unbroken line of 
the normal group is seen to indicate no effective flow 
at § cm./H,O above resting pressure while, at 
10 cm./H,0, the flow is only of the order of 5 ml. 
per minute. This is in direct contrast to the sphinc- 
terotomy group whose performance is shown by the 
broken line. Here there is a flow of 8 ml. at 5 cm. 
H,0O pressure, with a rise to 1§ ml. with a further 
§ cm. increase. Again it will be seen that as the 
physiological pressure range recedes, the curves come 
to meet each other, as was noted in Fig. 26. 

Effect of Drugs.—In 12 patients a flow study 
was carried out under the standard conditions and 
then an intravenous dose of 10 mg. of morphine 
sulphate was given. After a lag of 10 min. to allow 
tee effect of the drug to develop, a further flow 
curve was obtained. These experiments were per- 
formed on patients of both groups and the results 
are shown in Figs. 28, 29. In all subjects the resting 
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pressures were unaffected by morphine and thus the 
flow curves of a subject before and after the drug 
could be compared on the same graph. The normal 
subjects gave the usual curve with small flows in the 
physiological range and the characteristic step in the 
1§-20 cm. range. After morphine was administered 


flow was profoundly depressed. On the graph, a 
shift to the right shows the abolition of flow in the 
normal range with the step transposed to the 30- 
35 cm. range. 

After sphincterotomy, flow was seen (Fig. 29) to 
be depressed by morphine, but some drainage was 
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F1G. 29.—Flow curves obtained from a 61-year-old woman 
12 days after sphincterotomy. This shows marked reduction 
in flow after 10 mg. morphine intravenously. Note, however, 
that some flow occurs in physiological pressure range (cf. Fig. 
28). 


still possible at physiological pressures. In fact, 
even with the spasm produced by Io mg. of morphine 
the flow in a sphincterotomized patient was almost 
comparable with that of the normal patient without 
drugs. Some depression of flow was, however, seen 
in this group of subjects. It must be remembered 
that spasm is due to the contraction of all muscular 
elements of the duodenal wall, only part of which is 
affected by even the most ambitious sphincterotomy. 

From all of these studies it was concluded that 
sphincterotomy has a useful function in the augmenta- 
tion of flow in the human common bile-duct. The 
effects upon pancreatic flow have not been assessed 
though they may be inferred in those subjects where 
there is a common channel. 


DISCUSSION 


Since Oddi (1887) described the muscle of the 
lower end of the common duct, a number of investi- 
gators (Boydon, 1937, 1956; Schreiber, 1944; Sterling, 
1952; Matsuno, 1993) have confirmed and extended 
his observations. The operation of transduodenal 
sphincterotomy advocated by Doubilet and Mul- 
holland (1948, 1949) and by Doubilet in 1957 in 
the treatment of pancreatitis and pancreatic pseudo- 
cysts has given many satisfactory results. 
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FLOW STUDIES 


Further applications of sphincterotomy are numer- 
ous. The removal of stones from the lower end of the 
common duct requires no further comment. It may 
well be that this operation has a place in the manage- 
ment of functional abnormalities of biliary drainage. 
These have been extensively discussed by Mallet-Guy 
and his colleagues (Mallet-Guy, Jeanjean, and Feroldi, 
1945; Mallet-Guy, Lacour, Koppes, and Refussy, 
1949), though the postulated syndrome of biliary 
dyskinesia has not yet won universal acceptance. 
Here, biliary drainage is deemed to be impaired by 
sphincteric hypertonicity and relief can be anticipated 
when the choledochoducdenal sluicegate is opened. 
There is a place for this operation in the relief of the 
post-cholecystectomy syndrome whether or not there 
is any residual cystic duct stump. 

The anatomical basis of the operation is simple. 
It consists of an incision through the duodenal 
mucosa and oblique muscle cuff that surrounds the 
intramural part of the common biliary and pancreatic 
duct (Boyden, 1956; Hand, 1958). This lays open 
the terminal part of the common channel, allows the 
pancreatic duct to open directly into the duodenum, 
obviates the possibility of biliary reflux up the pan- 
creatic duct, and reduces the pressure against which 
the two ducts must empty. 

Since the common duct and common pancreatico- 
biliary channel pass through the duodenal muscular 
wall before they come to lie ensheathed in smooth 
muscle in the submucosa, sphincterotomy carried 
out from the duodenal lumen can with safety only 
section some of the muscular fibres. An over- 
enthusiastic operator runs the risk of damaging the 
duodenal wall and hence inducing fistulation. As 
this is then only an incomplete operation, it has 
seemed pertinent to settle the question of whether 
there is any real change in the drainage of the duct. 

The effect of sphincterotomy has heen investi- 
gated by pressure studies in cats by Eisman and his 
colleagues (1959). Their conclusions in the experi- 
mental anima! are gloomier than are expected on 
clinical grounds in human subjects. According to 
their results, the effective duration of effect is short 
and they suggest that re-stenosis and fibrosis are 
inevitable. Their studies in animals involve a rather 
longer follow-up than is possible in human sub- 
jects. Certainly in the present series, no diminution 
in flow was noted up to one month from operation 
in our subjects. 

Numerous authors have previously noted the 
marked sphincteric spasm caused by drugs (Butsch, 
McGowan, and Walters, 1936; Menguy, Hallenbeck, 
Bollman, and Grindley, 1958). The observation 
that induced spasm cannot be abolished entirely by 
sphincterotomy does not detract from the value of 
the operation, but accentuates the knowledge that 
only a part of the choledochoduodenal barrier can 
be breached at operation. 


ON THE 


COMMON DUCT 21 

The present studies of flow are complementary 
to previous investigations where the emphasis was 
upon pressure changes during perfusion, such as those 
of Parry and others (1955), Doubilet and Colp (1937), 
and Newman and Northup (1957). It is felt, how- 
ever, that actual flow measurements give more indi- 
cation than do pressure recordings, which only hint 
indirectly at the combined effects of flow and 
resistance that lead to pressure alterations. 


CONCLUSION 


Transduodenal sphincterotomy is often carried 
out to augment the flow of bile into the duodenum. 
Its effects have been investigated by comparing flow 
characteristics in two groups of patients who have 
had biliary operations. The patients who have under- 
gone sphincterotomy have a significantly different 
flow curve from the normal group. Comparison of 
the results suggests that sphincterotomy augments 
flow in the physiological pressure range. 


This experimental work was carried out during 
an appointment in the Department of Surgical 
Studies, Middlesex Hospital. The author is grateful 
to Mr. D. H. Patey and Mr. L. P. LeQuesne 
for permission to investigate their patients and for 
their advice and encouragement. The apparatus was 
made in the workshop of the Institute of Clinical 
Research, the Middlesex Hospital, and illustrations 
were prepared in the Department of Medical 
Illustration. 
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PRIMARY tumours of the extrahepatic biliary ducts 
are commonly regarded as localized lesions; hope 
that they might surrender readily to advances in 
surgical technique has, however, not so far been 
fulfilled. The results of attempts at radical removal, 
no matter how favourable the circumstances might 
seem at the time, have proved to be uniformly bad. 
The adverse factors to be considered include diffi- 
culty in making a confident diagnosis, early spread to 
adjacent vital structures, and the technical limitations 
of surgery in this region. Tumours at the porta 
hepatis are, in the present state of our knowledge, 
incurable from the outset. If we consider those 
more distally placed, the problem, as with malig- 
nancy elsewhere, resolves itself into need for earlier 
diagnosis and further investigation of the biological 
behaviour of these growths. 


MATERIAL 


This is a study of 62 patients admitted to the 
Western Infirmary, Glasgow, during the 20-year 
period, 1939-58. Following the custom of other 
writers, cases with ampullary and _ intrahepatic 
growths are omitted from the series, since in each 
of these groups it is often impossible to establish 
with certainty the precise site of origin of the primary 
tumour. We have included patients with tumour of 
the cystic duct. Earlier authors, such as Rolleston 
and McNee (1929) and Stewart, Lieber, and Morgan 
(1940), regarded these as arising in the gall-bladder, 
but more recently they have come to be accepted as 
tumours of the extrahepatic biliary ducts. The diag- 
nosis of carcinoma was confirmed histologically in 
54 cases; in a further 8 cases no histological examina- 
tion of the tumour was made, but the findings at 
operation and the subsequent course of the disease 
were characteristic. Biochemical data are considered 
only during the last five years of the period covered 
by the study since it is only recently that hepatic 
function tests have been standardized. Reference 
will also be made to the value of radiological diagnosis. 


PATHOLOGY 


The diagnosis of carcinoma of the extrahepatic 
bile-ducts was confirmed histologically in $4 cases. 
Adequate records of gross and microscopical data 
were available in all of these, while histological 
sections were personally reviewed (J. G.) in 33 of the 
acceptable cases. 

In surgical biopsy material the pathologist relies 
greatly on the surgeon’s description of the gross 
anatomy and his selection of suitable tissue for 
examination. Tumours arising from the yarious 
structures in the region of the bile-ducts may present 
similar or identical histological appearances. A firm 
diagnosis was made in 11 cases where a biopsy of 
the affected duct was taken. A further § biopsies of 
liver showed tumour compatible with origin in bile- 
duct. In 1 case liver biopsy showed only subacute 
cholangitis with evidence of obstruction, but the 
presence of a carcinoma was confirmed at subsequent 
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necropsy. In the remaining cases histological con- 
firmation was obtained at necropsy. 

Sex and Age.—There were 27 men and 35 
women. Our sex ratio (3 : 4) is not in accordance 
with the findings of Sako and others (1957), who 
found it to be in the proportion of 3 men to 2 
women in 433 cases collected from the world litera- 
ture during the period 1935 to 1954. Most of our 
cases were in the 50-70-age-group, which is similar 
to other published reports. 

Incidence.—Sako, Seitzinger, and Garside (1957) 
found in their extensive review of the literature a 
necropsy incidence varying from 0-012 to 0-458 per 
cent, while their own series showed an incidence of 
0°38 per cent. The present series of 37 necropsies 
shows an incidence of 0-05 per cent of all the 
necropsies over the same period, with carcinoma of 
the extrahepatic biliary tract at least as common as 
either carcinoma of the gall-bladder or pancreas, 
and about three times as frequent as carcinoma of 
the ampulla of Vater. 

Aetiology.—There is no evidence to suggest a 
relationship between cholelithiasis and carcinoma of 
the extrahepatic bile-ducts such as probably obtains 
in carcinoma of the gall-bladder. The reported inci- 
dence of gall-stones in cases of carcinoma of the 
extrahepatic bile-ducts varies considerably (Stewart 
and others (1940), 20:2 per cent; Sako and others 
(1957), 38°7 per cent; and Neibling, Dockerty, and 
Waugh (1949), 57 per cent), but the average of these 
figures (33-6 per cent) approximates closely to that 
of 32:9 per cent found by Crump (1931) in his 
ordinary necropsy series covering the same age- 
groups as the above published reports. The present 
series shows an incidence of 33-9 per cent. 

Suggested predisposing causes include malignant 
transformation of a simple duct papilloma (Dick, 
1939), chronic infestation with Lamblia intestinalis 
(Grott, 1938), and the action of endogenous and 
exogenous carcinogens, excreted by the liver and 
concentrated in the bile. It is known that bile acids 
are related chemically to the carcinogenic hydro- 
carbons of the benzanthracene group, and methyl- 
cholanthrene has been synthesized from both desoxy- 
cholic acid and cholic acid; Kennaway (cited by 
Willis, 1960) has shown that desoxycholic acid, a 
normal component of bile, can produce sarcoma in 
mice. 


Table I.—NECROPSY FIGURES FOR CARCINOMA OF 
EXTRAHEPATIC BILIARY Ducts, 1939-58 

Macroscopic Type of Tumour Number Percentage 

Annular stenoses 


5 40°5 
Diffuse thickenings of bile-duct 5 13°5 
Papillary tumours 2 $4 
Small nodular tumours 9 24:9 
Bulky ill-defined tumours 5 13°5 
Unclassified I 27 
Total 37 


Structure of Tumour.—That the gross form 
of the tumour is variable is shown in Table J. The 
affected duct may be partially or completely occluded 
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by the formation of an annular stricture or by a 
small nodule or papillary tumour encroaching upon 
the lumen. The anatomy of the duct system is 
commonly grossly distorted by the bulky ill-defined 
type of neoplasm. Mucosal cdema and mobile 
papillary tumours may produce intermittent occlusion, 
while invasion of muscle and involvement of motor 
nerve innervation may result in reflex spasm and 
obstruction to the biliary flow. 

Site of the Tumour.—lIn necropsy specimens 
it is relatively easy to determine the site of origin of 
the tumour except in the case of diffuse scirrhous 


Table DisTRIBUTION OF TUMOURS 


Number Chole 
Site of Tumour a thiasis 
of Cases 
present 
One branch of common hepatic 
duct 1 — 
Bifurcation of common hepatic 
duct 3 
Common hepatic duct 16 5 
Cystic duct 4 4 
Tripartite junction 12 
Common bile-duct 26 3 
Total 62 21 


and bulky cellular neoplasms. Willis (1942) suggests 
that such large tumours may arise over a wide area 
as a result of multicentric origin. Well-localized 
tumours were most commonly found in the common 
bile-duct, and were usually small nodular adeno- 
carcinomata or annular strictures. The site distri- 
bution in this series is given in Table IT. 
Microscopical Appearances.—Sako and others 
(1957) stress the confusion in the nomenclature of 
these neoplasms and we therefore adhere to the simple 
classification shown in Table III, which may be 
further subdivided into tumours of low, average, and 
Table I1].—MAUcROsScOoPICAL TYPES OF TUMOUR 


IN 1939-58 NECROPSY CASES OF CARCINOMA OF 
EXTRAHEPATIC BILE-DUCTS 


Microscopic Type Number Percentage 
Adenocarcinoma 18 48-6 
Infiltrating scirrhous carcinoma 13 351 
Papillary adenocarcinoma 3 1 
Anaplastic carcinoma 2 $4 
Unclassified I 
Total 37 


high grades of malignancy on the basis of cellular 
differentiation, although even with growths of 
apparent low malignancy the prognosis is uniformly 
bad. Cellular adenocarcinoma and infiltrating scir- 
rhous carcinoma form the bulk of the tumours, but 
some growths show both features. The acini show 
great variation in size in the two types, the scirrhous 
type of growth usually having numerous small acini, 
while in the more cellular adenocarcinomata the acini 
are large and often show slight papillary change. 
Mucin production is usually present, but varies in 
amount, and in I case a tumour obstructing the 
common bile-duct showed an unusually frondose 
appearance with considerable production of mucus 
and could be regarded as a cystadenocarcinoma 
(Fig. 30). Squamous metaplasia was observed in 
5 cases, all of which showed poor differentiation and 
a high grade of malignancy. Mitotic division is not 
frequent in the scirrhous tumours and less florid 
adenocarcinomata, but in the poorly differentiated 
neoplasms and in the two anaplastic tumours mitoses 
were frequent and the cells were pleomorphic. 


Spread of Tumour.—Local infiltration of the 
wall of the affected duct is the commonest micro- 
scopical evidence of spread. Neoplastic cells perme- 
ated regional lymphatics in just over 50 per cent of 
cases, but blood-vessel invasion is rare. In the 
33 cases with histological sections available for 
personal review, permeation of the perineural lym- 
phatics was found in 39°3 per cent. Masuda (1935) 


Fic. 30.—Low-power view of papillary cystadenocarci- 
noma of common bile-duct, showing finely frondose pattern 
H. and E 32°5 


and Neibling and others (1949) also commonly found 
nerve invasion in their series. 

Lymphatic spread involved chiefly the hepatic 
chain of nodes, the cystic node, and pancreatico- 
splenic group in order of frequency. In 1 case the 
para-aortic nodes were invaded by a highly anaplastic 
tumour, while the omentum, mesentery, and peri- 
toneum were involved in 4 cases. The pancreas was 
most commonly affected by direct extension from 
tumours situated just above the ampulla. 

Hepatic metastases were found in 37°8 per cent 
and showed three main forms: as multiple scattered 
nodules often with central necrosis and umbilication 
near the surface of the organ; as a large mass at the 
porta hepatis; or, occasionally, as massive involve- 
ment of one or both lobes of the liver. 

Both ovaries were almost completely replaced by 
gelatinous tumour tissue in a female aged 45 years 
who had a poorly differentiated tumour of the 
common bile-duct. Histological examination of the 
ovaries showed invasion with a poorly differentiated 
carcinoma often showing signet-ring cells with pro- 
duction of mucin, but without the characteristic 
stromal reaction found in the classical Krukenberg 
tumour. No other primary tumour was found in 
this case. Extra-abdominal spread was not seen in 
the present series, but Willis (1960) cites 2 cases of 
pulmonary metastases and Sako and others (1957) 
found metastases to be present in a single cervical 
lymph-node in I case. 

Coexistence of Two Primary Tumours.—In 
this series there were 3 cases of coexisting biliary 
and non-biliary primary tumours; 2 were primary 
gastric carcinomata which were regarded by the late 
Professor J. Shaw Dunn as separate primary growths, 
and the third a carcinoma of the colon (Figs. 31, 32) 
In a further case of a female aged 63 years a car- 
cinoma of the sigmoid colon had been removed but 
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recurred locally two years after resection. At 
necropsy it was noted that there weré now metastases 
in the liver, but in addition there was also a carcinoma 
of the common bile-duct; histological examination of 


F1G. 31.—High-power view of a diffuse primary tumour of 
stomach wall to show characteristic signet-ring cell infiltration. 
. and E. (* 420.) 


the liver secondaries suggested that they had arisen 
from the bile-duct tumour rather than colon. 

Associated Liver Pathology.—Apart from 
tumour invasion the liver frequently showed changes 
resulting from prolonged obstruction, i.e., gross bile 
staining and distension of the intrahepatic bile-ducts. 
Ascending cholangitis with abscess formation was 
occasionally seen and varying degrees of hepatic 
necrosis were often present. 


CLINICAL FEATURES 


It is of interest that 11 patients were admitted to 
medical wards and died there, while 51 patients came 
to the surgical side. It is fair to state that the symp- 
toms of the ‘medical’ group were bizarre, e.g., pains 
in the joints and back; only 1 complained of ab- 
dominal pain. Weakness and loss of weight were 
common; 2 died of coronary artery thrombosis 
before any lesion of the biliary tract was suspected. 
Five of this group were not jaundiced. The following 
are the main clinical findings in the total group of 
62 patients. 

Jaundice was present in 53 cases (85-5 per cent). 
Its duration before admission to hospital varied 
within wide limits. There were only 13 patients 
seen in the early phase, i.e., within three weeks of 
onset; 38 patients had been jaundiced for two to 
four months, and 2 others for as long as six and 
ten months respectively. The jaundice was pro- 
gressive and unremitting in most of the cases, but 
in 14 patients (22-6 per cent) it fluctuated in intensity ; 
of these, there were 8 in whom the skin cleared 
completely for varying periods. One patient who 
had been jaundiced on six occasions within the space 
of ten months ultimately became fit for duodeno- 
pancreatectomy. As suggested above, the variation 
in the intensity of the jaundice can only be explained 
by change in the degree of obstruction produced by 
the tumour itself, by spasm of the duct, or on the 
basis of associated inflammation, since in no instance 


were there gall-stones in the common bile-duct, 
although 4 patients suffered from cholelithiasis. 
Others have commented on this very misleading 
clinical sign—Kuwayti, Baggenstoss, Stauffer, and 


FiG. 32.—High-power view of coexisting primary tumour 

of common bile-duct in same case as Fig. 31 The tumour 

here is a scirrhous carcinoma of small acinar type. H. and E. 
< 420.) 


Priestley (1957), for example, noted fluctuation in 
the degree of jaundice in as many as 60 per cent of 
their series with biochemical confirmation. 

Abdominal Pain was noted in 46 patients 
(74:2 per cent); by 6 patients it was described as a 
vague discomfort, by 22 as a gnawing pain, and by 
18 as an intense colic. The most commonly affected 
areas were the epigastrium and the right subcostal 
region; less often the pain was central abdominal, 
and occasionally in the left subcostal and thoraco- 
lumbar regions. Indeed, the clinical picture, taking 
into account a coexisting jaundice, could scarcely be 
distinguished from that of obstruction of the biliary 
system due to stone. One patient illustrates this 
point: he suffered three separate bouts of acute pain 
over a period of three months, followed on each 
occasion by jaundice which cleared between attacks. 
His lesion proved to be a tumour situated at the 
junction of the cystic and common ducts, unassoci- 
ated with stones. A further confusing aspect was a 
history of intermittent epigastric pain of varying 
degree for two or three years before certain patients 
came under observation. There were 7 patients in 
this category; in 3 of these cholelithiasis might have 
been the cause, but in the remainder there was no 
obvious explanation. 

The time incidence of pain and jaundice was 
studied in 39 cases. The pain developed before the 
jaundice in 31 patients and afterwards in 8; in 14 
cases the onset of jaundice was delayed by a month 
or more, and it is interesting to note that the clinical 
clerks responsible for these particulars referred to 
the jaundice as ‘painless’. This may have been 
strictly true in point of time, but conveys a misguided 
impression that these tumours are not at some time 
associated with pain. In 1 case intense colic and 
nausea of twelve hours’ duration occurred three 
months before jaundice appeared; significantly, a 
weight loss of 2 st. had developed during that 
period. 
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The cause of pain has been ascribed to the follow- 
ing :— 

1. Gall-stones: 21 patients suffered from gall- 
stones, but of these only 11 had pain; their stones 
were confined to the gall-bladder. 

2. Distension of the biliary system proximal to 
the site of obstruction by tumour. 

3. Stretching of the liver capsule. 

4. Local nerve invasion by tumour (Neibling and 
others, 1949; Kuwayti and others, 1957). 

Loss of Weight was almost as frequent as pain, 
the number of our patients so affected being 45 
(72°6 per cent). This diagnostic point requires 
emphasis, especially in those suffering pain of the 


Table I1V.—BIOCHEMICAL DETAILS OF 


EXTRAHEPATIC 


BILE-DUCTS 25 


Many of our cases fell into this category and no 
biochemical estimations were carried out. In car- 
cinoma of the extrahepatic biliary ducts, the usual 
findings are: (1) Increase in the serum-bilirubin, 
which may be intermittent in the early stage; 
2) Increased alkaline phosphatase activity in the 
serum ; (3) Normal serum flocculation tests; (4) Pres- 
ence of bilirubin and absence of urobilinogen in the 
urine in the later stages; and (5) A moderate increase 
in both the serum glutamic-oxalacetic transaminase 
and the serum glutamic-pyruvic transaminase activi- 
ties—the activity of the latter being always greater 
than that of the former. Other common findings, 
especially in cases of long-standing jaundice, are: 


Case H. S. (MALE, AGED 60 YEARS) 


ALKALINE 
Date Per 160 King-Armstrong 

serum 


units per 100 ml 


THYMOL 
TURBIDITY AND 
FPLOCCULATION* 


GLOBULINS 
g. per 100 ml 


ALBUMIN 
(g. per 100 ml. 


April 4, 1958 
April 18, 1958 


First appearance of jaundice 
First admission 


June 4, 1958 Discharged home 
Sept. z, 1958 Second admission 


April 18, 1958 19°0 16 40 21 
April 23, 1958 24°0 17 1-0 43 18 
April 25, 1958 Laparotomy. No biliary obstruction found. Condition believed to be infective hepatitis. No 
biopsy obtained 
April 28, 1958 16 | o-0 | 18 
May 3, 1958 24°6 16 | I~) 32 21 
May 6, 1958 23°0 16 | 32 | 
May 9, 1958 24°0 1s 1-0 | 34 | 19 
May 12, 1958 20°8 18 | 1-0 32 | 16 
May 10, 1958 16°0 1s 1-0 | 27 21 
May 26, 1958 17-2 20 1-0 27 | 21 
June 3, 1958 24 1-0 28 | 24 
| 


Sept. 3, 1958 24°0 
Sept. 8, 1958 


Sept. 19, 1958 
Oct. 3, 1958 


26°0 $3 
Patient died 


1-0 32 


20 
Laparotomy. Carcinoma of the hepatic ducts, believed to have started in the left duct and now 
beginning to invade the proximal end of the common bile-duct 


o-o | 30 | 18 


| 


* First figure, turbidity in arbitrary units (normal o-2 units); second figure, degree of flocculation (normal zero 


kind suggesting stones in the ducts rather than 
tumour. Weight-loss is generally believed to be due 
principally to loss of appetite and to nausea induced 
by back pressure on the liver, rather than due to a 
specific cachexia of neoplastic origin (Sako and 
others, 1957). 

Anorexia and Nausea were recorded in 31 
patients ($0 per cent), but this might well be an 
underestimate. Vomiting occurred only in patients 
with severe pain. Only 8 patients complained of 
flatulence and a sense of fullness, this being iess 
common than anticipated. Rigors were very infre- 
quent and occurred in only 2 patients. This is in 
striking contrast to obstruction by stone, where chills, 
fever, and occasional rigors occur frequently. 

Hepatic Enlargement was present in 40 patients 
(64°5 per cent), and a mass which might have been 
a tumour or a distended gall-bladder was palpated 
in 15 (24:2 per cent). The law of Courvoisier applies 
to this form of malignancy only when the site of the 
tumour is distal to the entry of the cystic duct into 
the common bile-duct. A more reliable pointer is 
enlargement of the liver. 


BIOCHEMICAL INVESTIGATIONS 
Where the jaundice is clearly and unequivocally 
obstructive in nature chemical analyses are not 
strictly necessary for the management of the patient. 


(a) A steady decrease in serum albumin concentra- 
tion ; (6) An increased prothrombin time which returns 
to normal a few hours after injection of vitamin K; 
and (c) Increased bromsulphthalein retention. This 
last test should not be employed if the patient is 
jaundiced, with a serum-bilirubin level greater than 
3-0 mg. per 100 ml. Only exceptionally is it necessary 
to carry out more than a few investigations, the 
most important analyses being those of the serum- 
bilirubin concentration and the alkaline phosphatase 
activity. 

In the present series the serum-bilirubin con- 
centration was estimated pre-operatively in I1 cases, 
and was increased in all. The upper normal limit 
is generally taken to be 1:0 mg. per 100 ml.; in these 
11 cases the pre-operative level lay between 2:0 and 
38:8 mg. per 100 ml. In that case, where the serum- 
bilirubin was 2-0 mg. per 100 ml., the serum alkaline 
phosphatase was 47 King-Armstrong units per 
100 ml.—a clear indication of an impending obstruc- 
tive jaundice. 

The normal serum alkaline phosphatase activity 
in adults lies in the range 4-12 King-Armstrong 
units per 100 ml. In the absence of any bone disease 
involving osteoblastic activity, a serum alkaline 
phosphatase activity greater than 30 King-Armstrong 
units per 100 ml. (combined with an increased serum- 
bilirubin concentration) is practically diagnostic of 


1 
| | 
) 
| | | 
i 
q 
4 


26 THE BRITISH JOURNAL OF SURGERY 


obstructive jaundice. In all of our 11 cases investi- 
gated biochemically, the serum alkaline phosphatase 
activity was increased. Two pre-operative values 
were comparatively low (16 and 21 King-Armstrong 
units per 100 ml.), but in the same specimens the 
serum-bilirubin concentrations were 19:0 mg. and 
240 mg. per 100 ml. respectively. In the remaining 
9 cases the serum alkaline phosphatase activity ranged 
from 32 to 83 King-Armstrong units per 100 ml. 
before operation. 

In our series the most interesting, from the 
biochemical aspect, was a case of initially unclassified 
jaundice in which the clinical findings were unusual. 
The main features are tabulated in Table IV. 

The interesting features in the biochemistry of 
this case are :— 

1. The relatively low alkaline phosphatase activity 
on admission, combined with a relatively high bili- 
rubin concentration. 


Table V.—SUMMARY OF TREATMENT AND RESULTS IN 62 CASES OF CARCINOMA OF 
EXTRAHEPATIC BILE-DUCTS 


damaged liver. The newer oral and intravenous 
preparations, such as telepaque and biligrafin, do not 
appear to damage the liver, but are unfortunately of 
little value in outlining the bile-ducts when severe 
jaundice is present. Wise and O’Brien (1956) have 
shown that when the serum-bilirubin level exceeds 
4 mg. per 100 ml. it is improbable that the bile-ducts 
or the gall-bladder will be demonstrated satisfactorily 
by the use of biligrafin. The studies of Stenhouse 
(1956, 1958) confirm these findings but show that in 
elucidating certain difficult cases biligrafin and tele- 
paque may be used in combination. In our series no 
positive assistance was derived from radiological 
studies. 


TREATMENT AND RESULTS 
The ideal case for radical surgery has a localized 
lesion well away from the porta hepatis and an ample 
hepatic reserve. In the experience of ourselves and 


ForM oF TREATMENT 


No. oF AVERAGE SURVIVAL PERIOD 
CASES FROM ONSET OF JAUNDICE 


POST-OPERATIVE SURVIVAL IN 
RADICALLY TREATED Group 


Up to 2 weeks Months 


Conservative :-— 


1. No operation 22 34 mth 
2. Laparotomy only 14 Longest—8 mth. 
Paihative:— 


1. Anastomosis of gall-bladder to 
stomach or bowel 

2. Cholecystostomy 

3. Choledochostomy and bouginage 


Longest—18 mth 


mth. 


Radical:— 
1. Cholecystectomy 3 
2. Resection of supraduodenal segment 5 
3. Duodenopancreatectomy 4 


2 cases One lived 7 mth. 
I case Three lived 4, 20, 
and 33 mth. re- 
spectively and 1 
case still alive 
after 38 mth. 

2 cases Two lived 4 and 
9 mth. respec- 
tively 


2. The marked, but irregular, decrease in the 
serum-bilirubin concentration after the first laparo- 
tomy, although the patient at that time must have 
had a hepatic duct carcinoma. 

3. The serum alkaline phosphatase activity was 
not significantly high until the second admission. 

These seemingly paradoxical findings may be 
explained on the grounds that the carcinoma origin- 
ated in the left hepatic duct, while the right duct 
and the right lobe of the liver were not involved 
until later. The irregular decrease in the serum 
albumin concentration was most probably due to 
progressive dysfunction of the liver, the site of serum 
albumin formation. This type of case, although of 
great biochemical interest, presents an insoluble 
surgical problem. 


RADIOLOGICAL INVESTIGATIONS 


Until recently, no information could be obtained 
from attempts at cholecystography and cholangio- 
graphy in the jaundiced patient, since the medium 
was not sufficiently concentrated to cast a shadow. 
The procedure was considered dangerous since an 
additional burden was thereby cast on an already 


others these criteria are seldom realized. The various 
forms of treatment employed in our series are sum- 
marized with the results in Table V. 

We would emphasize that 36 patients (58-1 per 
cent) were unfit for even palliation and that 22 died 
without a laparotomy (including the 11 ‘medical’ 
cases). 

Palliative Relief of the jaundice was under- 
taken in 14 patients (22°5 per cent). This was 
achieved: (1) by anastomosis of gall-bladder to 
stomach, duodenum, or jejunum; or (2) by creating 
an external fistula, thus draining the gall-bladder or 
common bile-duct to the surface. The latter was a 
necessary makeshift procedure following upon the 
unexpected discovery of a tumour. In some cases 
bouginage was necessary, either as an investigative 
measure or to provide space for an indwelling 
catheter. It is of interest to note that Pack (1958) 
advises against the use of the gall-bladder for by- 
passing the lesion since the cystic duct is liable to 
become occluded at an early date by tumour spread. 
He advocates anastomosis of the proximal segment 
of the common hepatic duct to a jejunal loop; if 
there is not a sufficient length of the former he 
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recommends the Longmire procedure in which the 
left main intrahepatic duct is used for anastomosis. 
This latter, in our opinion, is justifiable in high 
benign strictures but not as a palliative procedure 
for a malignant lesion. 

Radical Surgery was undertaken in 12 cases 
(19-4 per cent). Cholecystectomy was carried out in 
3 cases with tumours of the cystic duct. This opera- 
tion was certainly inadequate since the longest 


FiG. 33.—Medium-power view of tumour of common 
bile-duct in a male aged 47 years who is still alive and well 38 
months after operation. This is a scirrhous carcinoma of small 
acinar type. H. and E 168°s. 


survival was only for 7 months, but in each case 
the true nature of the lesion was not fully recognized 
at operation. Resection of tumours in the supra- 
duodenal segment plus cholecystectomy was carried 
out in § patients and continuity restored by anasto- 
mosing the common hepatic duct to the jejunum, 
utilizing a Roux-en-Y loop. Finaily, 4 cases with 
tumours in the region of the head of the pancreas 
were treated by pancreaticoduodenectomy. 

The assessment of the results of treatment in terms 
of survival period is not easy. In those where pallia- 
tion or expectant treatment only can be considered, 
it is customary to calculate from the onset of jaundice 
rather than other symptoms such as pain, whereas 
in the radically treated group only the post-operative 
survival time is taken into account. As we have 
shown, the jaundice may be intermittent and was, 
indeed, absent in 9 cases. Further, pain, when 
present, often precedes jaundice and might there- 
fore provide a more reliable index of the duration 
of the disease. Nevertheless, we conform with 
custom and take the onset of jaundice as a ‘basis of 
calculation. 

The average survival period in the group treated 
expectantly was 3:4 months, the longest period being 
8-o months. In the palliative group it was §-5 months, 
the longest period being 18 months. Goldenberg 
(1953), however, reports a case with 6 years’ 


survival following a simr!e short-circuit procedure. 
In those subjected to radical surgery only post- 
operative survival periods were considered; 5 died 
within 2 weeks following the operation for the 
following reasons: haemorrhage, anastomotic leak, 
liver necrosis due to hepatic artery damage, and 
hepatic coma. 


For comparison we again quote 


EXTRAHEPATIC 
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Goldenberg, 9 of whose series were treated by radical 
surgery; 6 died in less than 6 months and the 
remainder after 13, 25, and 36 months, respectively. 
The survival periods in our series are given in 
Table V; these show that results following resection 
of the middle zone are better than those of duodeno- 
pancreatectomy. Three of the former group lived 
beyond a year, i.e., 1 for 20 months, another for 
33 months, and 1 is still alive and working after 


FIG. 34.—Low-power view of another field from the same 
tumour as Fig. 33 to show invasion of perineural lymphatics 
The tumour here is showing a more columnar celled adeno- 
carcinomatous appearance. H. and Ef 120 


38 months (operation by D. B. B.). The histological 
features of the excised tumour in this last case are 
shown in Figs. 33, 34. 

The figures speak for themselves: we have little 
more than palliative relief to offer these patients. 
They belie the impression that biliary carcinomata 
are sometimes localized and recall the poor prognosis 
of carcinoma of the pancreas. Nevertheless, we 
have shown that worthwhile survival can occasion- 
ally be achieved. Clinical experience suggests that 
better results might be obtained by the adoption of 
an earlier and more aggressive surgical approach 
whenever obstructive jaundice is suspected on clinical 
or biochemical grounds. 


SUMMARY 


A total of 62 cases of primary carcinoma of the 
extrahepatic biliary ducts admitted during the 
20-year period 1939-58 to the Western Infirmary, 
Glasgow, are reviewed. There were 27 men and 
35 women and the majority of the patients were in 
the 50-70-year age-group. The pathological and 
biochemical aspects of the condition are discussed. 
Biochemistry affords great help in the diagnosis of 
this condition, but to date the results of radiological 
diagnosis have been disappointing. Half of the cases 
were beyond surgical aid when first seen; 1 in 4 was 
fit only for palliative relief of jaundice. and only 
I in § of the cases was resectable. The longest 
survival period for conservative treatment was 
8 months; after palliative operation 18 months; 
following radical surgery 1 patient is alive and 
well after 38 months. A plea is made for earlier 
resort to surgery whenever obstructive jaundice is 
suspected. 
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A CLINICAL APPROACH TO AN ANALYSIS AND TREATMENT 
OF POST-GASTRECTOMY SYNDROMES 


By F. A. R. STAMMERS, C.B.E., T.D. 


PROFESSOR OF SURGERY, UNIVERSITY OF BIRMINGHAM; HONORARY CONSULTING SURGEON, UNITED BIRMINGHAM HOSPITALS 


ABOUT 30,000 partial gastrectomy operations for 
peptic ulcer are carried out in Great Britain every 
year, and there is general agreement amongst the 
major centres concerning results. Thus Brookes, 
Waterhouse, and Thorn (1960), analysing the 955 
patients treated by the Surgical Professorial Unit in 
Birmingham up to 195s, of which 79 had then died, 
50 as an immediate or delayed result of operation, 
29 subsequently from unrelated cancer, showed that 
the over-all mortality was 3:8 per cent (1°8 per cent 
under the age of 50 years; 14 per cent over the age 
of 65 years). Of the remaining 876, the number 
available for assessment was 826 (94:3 per cent): 
66 per cent were, to all intents and purposes, cured; 
22°6 per cent were greatly improved and glad that 
they had had the operation, being able to do every- 
thing they wanted to but still having to take pre- 
cautions regarding avoiding certain articles of diet, 
or taking some antacid from time to time; and 12 per 
cent were failures. It is with this latter group that this 
paper is especially concerned. Even these may further 
be subdivided into those with fairly clear-cut 
symptom-patterns, and those with vague complaints 
not typical of anything particular. Thus the Birming- 
ham series contained 17 cases of afferent loop syn- 
drome, 15 of stomal ulcer, 3 of steatorrhaea, and 2 of 
dumping syndrome: the remainder were vague and 
varied, some now known to result from a belated 
onset of B,, deficiency and ang#mia; some just 
psychologically unstable so far as pain or discomfort 
are concerned. 

In view of the markedly altered anatomy that 
gastrectomy brings about—in the Billroth I type, 
with or without vagotomy, the stomach reservoir 
being reduced and emptying into the duodenum 
without sphincter control; in the Billroth II type, 
with or without vagotomy, the reservoir again being 
reduced and emptying direct into the jejunum, also 
without sphincter control—and the altered physiology 


that must result in consequence of altered enzymes, 
pH, bacteria, and peristalsis, it is perhaps surprising 
that about 70 per cent seem to have no ill effects 
whatsoever. 

My interest in post-gastrectomy syndromes was 
enhanced when, as a result of a paper I published 
in 1952 concerning cases of loop-the-loop post- 
gastrectomy obstruction (Peterson’s hernia, 1900), 
I received letters from all over the world recounting 
other patterns of similar herniations. One’s reading 
and one’s own problems as revealed by follow-up 
clinics, together with cases referred by colleagues, 
lead to a good deal of new thought and explanation 
which I now recount here. 

Although Birmingham contributes her share of 
failures I must stress that not all the cases referred 
to in this paper come from our own series, but have 
either been referred from other hospitals, or have 
been culled from literature. 

The patterns of discomfort complained of are 
many. Some are precise and constant, others are 
vague and variable. Some result from mechanical 
causes, others from metabolic, and, of course, 
mechanical factors may lead to metabolic disorders. 
It has also to be accepted that not all people are 
alike inside any more than they are externally; for 
instance, it has been shown that the richness of the 
oxyntic-cell carpet of the stomach varies from patient 
to patient—may this be related to any tendency to 
the development of stomal ulcer? Paulley (1954), 
Shiner and Doniach (1958), and others have demon- 
strated the degenerative process in the upper jejunal 
mucosa, a blunting of villi, that accompanies mal- 
absorption states, and it is found in post-gastrectomy 
steatorrhea too—was this state present before the 
operatiun, causing no more than a_ subclinicai 
disturbance of fat metabolism, or does it result from 
the altered anatomy and consequent changed physi- 
ology brought about by the operation, the latter 
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triggering off, so to speak, an aggravation leading to 
steatorrhoea ? 

Some patients get their discomforts forthwith or 
as soon as they return to work, whilst others have 
several years of perfect health before developing their 


Fic. 35.—Little stomach. 


Fic. 37.—Enlargement of stomach reservoir by jejunal loop— 
ienley loop 


troubles. I suggest that the most practical way of 
classifying these failures is into (1) those with imme- 
diate trouble, and (2) those with delayed trouble. 

1. Immediate.— 

a. First Few Weeks.—Many patients at first lack 
confidence and have a feeling of insecurity on first 
going home, but this soon improves with reassurance 
and a little guidance regarding indigestible foods, too 
bulky meals, or drinks with meals. It is for this 
reason that one should never attempt to assess the 
results of operations for peptic ulcer during the first 
year. It is during these first few weeks, too, that 
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patients psychologically unsuited to surgery reveal 
themselves. Patients describing their symptoms in 
exaggerated and dramatic terms are better treated 
by other means, since, even if cured of their dyspepsia, 
they will probably complain of their wound. 


F1G. 36.—Balloon measuremenv of little stomach 


FG. 38.—Radiograph of an enlarged reseivoir 


b. Little Stomach Syndrome.—Some patients con- 
tinue to find that they cannot eat as much as other 
members of the family, and that beyond a certain 
amount they feel full and uncomfortable. They learn 
to content themselves with smaller meals; but those 
not sufficiently alert do not realize that they should 
increase the frequency of their meals to five or six 
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each day and, in consequence, lose weight ard 
energy. 

Duncan (1955), whilst working on the Unit, 
measured the capacity of stomach reservoirs follow- 
ing gastrectomy by using a potato—barium mixture, 
and found that anything less than about 250 c.c. 
tended to be associated with these symptoms of early 
fullness (Fig. 35). He further confirmed this by 
balloon studies (Fig. 36). If in a stable individual 
simple measures do not relieve the situation, it can 


Fic. 39.—Intestinal hurry. 


be remedied by enlarging the stomach reservoir by 
the interposition of a 15-20 cm. loop of jejunum, 
isoperistaltically placed, and with vascular pedicle 
intact, first described by Henley (1952), though 
practised here too, converting to a Billroth I and 
adding vagotomy to minimize the risk of anastomotic 
ulcer (Fig. 37); and the results are good (Fig. 38). 
The little stomach can initiate other symptoms tov, 
such as are described later. 

c. Intestinal Hurry.—Some patients, though feel- 
ing very much better, and relieved of their ulcer 
pain, state that their bowels move more frequently 
than hitherto, and that the stools tend to be looser, 
though not amounting to inconvenience; some, 
pointing to the right iliac fossa, say that they feel 
as if their food had reached that region within half 
an hour of taking it, and X-ray studies show that 
this is true (Fig. 39). If nutrition is good there is no 
need to do anything. Probanthine helps some of 
those worried by the symptom. 

d. Steatorrhea.—Another group of patients com- 
plain more definitely of diarrhoea, with the passage 
of pale, offensive stools that float on water, and on 
investigation this proves to be due to fat. A con- 
siderable amount of work has emerged from this 
School on the subject of steatorrhoea, idiopathic as 
well as that resulting from sprue, malabsorption, 
pancreatic disease, as also that following partial 
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gastrectomy. Twelve years ago Brain, then with this 
Unit, made a study of the results of total gastrectomy 
for cancer and, in 2 cases, for hypertrophic gastritis 
with repeated hemorrhages, concentrating particularly 
on the nutritional disturbances that follow in a high 
proportion of cases of total gastrectomy (Brain and 
Stammers, 1951). He found that fat metabolism was 
seriously disturbed, and evolved the theory of 
pancreatico-cibal asynchrony (1953), believing that as 
a consequence of altered anatomy, bile and pancreatic 
secretions were stimulated too late for them to 
mix with food conducted directly into the upper 
jejunum. 

Gobbel, Shoulders, and Main (1960) have studied 
fat loss in stools following the different forms of 
partial gastrectomy, and give the following interesting 
figures :-— 

Normal 
Polya without vagotomy 
Polya with vagotomy 


Billroth I without vagotomy 
Billroth I with vagotomy 


2-2 per cent 
18-8 per cent 
1§°7 per cent 

7°4 per cent 

8-0 per cent 


Although mild steatorrheea may not worry the 
patient, it is tempting to think it to be associated 
with loss of weight. Butler (1960), of Bristol, has 
shown that fat in stools varies with the length of 
the afferent loop, it being greater with the long loop 
and less with the short loop. The explanation would 
again «cem to be a modification of pancreatico-cibal 
asynchrony in that bile and pancreatic juices are held 
up in the excessive loop. Two cases described later 
in this paper, and first published by me in 1955, are 
striking examples of the extrerne form of this effect, 
though of a somewhat different mechanical origin. 

During the last 45 years Dr. J. M. French has 
helped us considerably in advice concerning the treat- 
ment of the few cases of post-gastrectomy steatorrhcea 
we have had referred to us, and points out that lipase 
is sensitive to extremes of pH (Archibald, 1946; 
Schonheyder and Volqvartz, 1944), and that the high 
excretion of fat may be related to this. Thus, the 
Ellison—Zollinger (Zollinger and Ellison, 1955) non- 
beta-cell tumour of the pancreas may herald itself by 
steatorrhoea, our own case being a 15-st. man who, with 
the development of diarrhcea 3 years previously, lost 
weight continuously amounting to 3 st., and only 
developed dyspepsia during the 18 months prior to 
admission (Rawson, England, Gillam, French, and 
Stammers, 1960). His nocturnal gastric secretion 
amounted to 2} litres with a pH of 1-o. On the 
contrary, the occasional case of steatorrheea following 
partial gastrectomy-plus-vagotomy has achlorhydria. 
Is it that lipase is inactivated by these extremes of pH ? 
Dr. French has suggested that we should try giving 
pancreatin, 2 g. in milk, during meals; antibiotics in 
order to modify the bacterial content (Goldstein, 
Wirts, and Kramer, 1961); and, latterly, we have 
added HCl dil.: and some improvement resulted, 
but not cure. In two severe cases of steatorrhcea 
I have converted the Billroth II gastrectomy into a 
Billroth I, enlarging the reservoir with a Henley 
loop, and adding vagotomy where it had not been 
previously carried out: both these patients were 
greatly improved. 

Two other cases were of special interest, since 
they presented as osteoporosis, in one case with 
aching back and general disability, in the other with 
spontaneous fractures of ribs and neck of femur. 
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Again, they were converted into Billroth I gastrec- 
tomies using a Henley loop to increase the reservoir, 
and vagotomy. Both benefited so far as the steator- 
rhoea was concerned, and gained weight, but it is 
too early to speak of the calcium and phosphorus 
metabolic phenomena, though one is certainly build- 
ing up his bones. 

c. Dumping Syndrome.—By this expression is 
meant the patient who complains of a sensation of 
feeling dizzy, tired, and weary, with a strong urge 
to lie down, and a feeling of flushing (though they 
often look pale and they sweat), these symptoms 
coming on either shortly after taking food or three 
or more hours afterwards. 

Many factors have been shown to be associated 
with this syndrome, and in some patients several 
may be active at the same time. The following are 
some of them :— 

i. As long ago as 1948, Brain, whilst working with 
us, showed that when a balloon placed in the efferent 
loop of a Billroth II gastrectomy was inflated it repro- 
duced this syndrome, even, in one or two Cases, 
causing the patient to faint. 

ii. Mix (1922) thought that food dropped from 
a small gastric pouch into the upper jejunum was the 
distending factor. 

iii. Machella (1949), on the other hand, argued 
that it was the rapid secretion of succus entericus 
consequent on the sudden arrival of relatively 
undigested food that distended the efferent loop, 
whilst 

iv. Le Quesne, Holsley, and Hand (1960) and 
others have shown that so great is this secretion and 
the shift of electrolytes that goes with it that there is 
a reduction of blood-volume—a hypovolemia. 

v. Smith (1951) studied potassium levels and 
found that victims of a true dumping syndrome had 
a passing hypokalamia. 

vi. Quite a different factor was discovered by 
Gilbert and Dunlop (1947), who noticed that a 
carbohydrate and, especially, sugar-containing meal 
was more likely to precipitate an attack, and sug- 
gested that it resulted from hypoglycemia. Certainiy 
a patient during an attack looks exactly like a diabetic 
on insulin who has missed a meal; or a patient 
undergoing the Hollander test for completeness of 
vagal section whereby an intravenous injection of 
10 units of insulin is given and causes blood-sugar 
to fall to 50 or even 40 mg. per cent. They found 
that victims of dumping did develop this hypo- 
glycemia and argued that the sudden arrival of 
sugars in the upper jejunum stimulated the pancreas 
to excessive secretion of insulin. In some sufferers 
the syndrome comes on after about 3 hours, but in 
others it develops much sooner, say within 15 to 
30 minutes. This should be correlated with the 
work of Dormandy, Leak, and Grant (1959) on the 
differential absorption of sugars. 

vii. Finally, Butler and Capper (1951a), impressed 
by the rapid recovery that followed lying down, 
thought the phenomena to be due to the mechanical 
fact that the stomach was no longer slung up to 
the posterior abdominal wall by such structures as 
the left gastric artery and the _ gastrohepatic 
omentum, and that the weight of food, therefore, 
caused the stomach to hang on the esophagus and 
diaphragm. 


viii. A recent article by Cox and Allan (1960) 
describes radiological appearances during an actual 
attack that have not previously been stressed to be 
associated with dumping yet are well known by radio- 
logists to be revealed during a barium meal if the 
patient is about to vomit—namely, a complete 
cessation of all peristalsis, absolute inertia. It will 
be interesting to study further cases. Indeed, with 
the image intensifier becoming more generally avail- 
able, much better opportunities are offered for 
studying all these syndromes. 

These many factors can be put under the head- 
ings distension, hypovolemia, hypokalemia, hypo- 
glycemia, mechanical, and investigation should aim 
at finding out which one or more factors may be 
operative. It can be seen that a small stomach 
reservoir with a Billroth II type of reconstruction 
could well precipitate any one of them, and to this 
extent enlarging the reservoir and converting to a 
Billroth I minimizes them. Nevertheless, the 
majority of patients with a Billroth II gastrectomy 
suffer not at all, whilst others have only minor and 
occasional discomfort. Simpler measures may, there- 
fore, be sufficient, such as avoiding bulky meals or 
drinking during meals: or trying to sort out which 
particular commodity causes the trouble and cutting 
it out of the diet. 

2. Delayed.—The discomforts referred to under 
this heading come on after a period—often of 
3-5 years—of complete comfort, during which phase 
they are naturally included in the ‘cured’ group. 
The majority are of mechanical origin, though the 
best recognized, stomal ulcer, is due to a combina- 
tion of acid secretion and the relative ischemia of 
the scar tissue of the suture line. It will be dealt 
with first. 

a. Stomal Ulcer.—The predominant symptom of 
stomal ulcer is pain brought on by food. It is epi- 
gastric, with a tendency to be to the left. It may 
come in attacks like any other peptic ulcer, and it 
is relieved by vomiting, though may well pass off 
slowly without a vomit. Hamatemesis or melena 
sometimes develops, and tests for occult blood may 
be positive even in the absence of the more overt 
type of bleeding. In the acute phase there is tender- 
ness over the ulcer which, because of the average 
position of the anastomosis, is a little to the left of 
the midline. The ulcer following a Billroth II opera- 
tion is on the jejunal side and there may be two or 
even more; after the Billroth I operation ‘t is usually 
on the gastric side of the anastomosis. The average 
sufferer will think it a recurrence of the old trouble; 
the more intelligent will sense that though similar in 
many ways there are, nevertheless, differences. 
Barium-meal examination will often confirm the 
suspicion, but not always, and sometimes repeated 
radiographs fail to reveal the suspected ulcer. 
Gastroscopy will reveal those on the gastric side but 
may fail in those on the jejunal side. Medical means 
of treatment can be tried, but so often it is no more 
successful than for the original duodenal or gastric 
ulcer. 

Under these circumstances, even in the event 
of a second negative radiograph, provided the patient 
is psychologically well balanced and that his home 
and work circumstances are satisfactory, the right 
thing is to advise an exploratory laparotomy. After 
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separating adhesions and identifying the anasto- 
mosis, the ulcer can either be seen or felt or both. 
Some workers suggest that vagotomy is all that is 
necessary but, personally, I prefer to take down the 
anastomosis and then to assess what further to do. 
If a gastrojejunostomy, I have found it best to convert 
to a Billroth I, using a fairly wide junction between 
stomach and second part of duodenum, and perform- 
ing vagotomy at the same time. If the afferent loop 
of the original operation was of more than Io cm. 
it is best to excise that part which has been detached 
from the stomach and to carry out an end-to-end 
anastomosis. The gap in the mesocolon must, of 
course, be eliminated by stitches. If the first opera- 
tion was of a Billroth I type (and the ulcer almost 
certainly on the gastric side), a vagotomy alone is 
likely to be successful, but should the ulcer have 
caused a good deal of distortion or have produced 
considerable scarring, it is better to remove that 
part of the stomach affected and to re-suture; a com- 
pletely new anastomosis may be indicated. Again, it 
is wise to add vagotomy. 

Some reference should here be made of the 
‘inveterate ulcerater’, by which is meant the patient 
who develops one stomal ulcer after the other in 
fairly quick succession, and neither vagotomy nor 
further excision, nor a combination of the two, 
proves curative; and after about three occasions one 
is faced with an ulcer on the cardia and the difficult 
question as to whether a total gastrectomy is indi- 
cated. Following the reports of Zollinger and Ellison 
(1955), and of Summerskill (1959), it is always worth 
measuring volumes and pH of nocturnal gastric 
secretions as a test for a non-beta-cell tumour or 
hyperplasia, though in the presence of a gastro- 
jejunostomy this is not always easy; and when 
operating to look for such a tumour. I have to admit 
that in neither of the two inveterate ulceraters with 
which I have had to deal was such a tumour dis- 
covered. 

6. Gastric-colic Fistula.—Fortunately rare, this is 
really a complication of stomai ulcer, the ones I have 
encountered being superimposed on the symptoms 
of stomal ulcer. The onset is usually relatively 
sudden. There may be a worsening of the pain, but 
the chief features are diarrhoea and fluid and electro- 
lyte disturbance, sometimes amounting to severe de- 
hydration and, of course, the serious malaise that 
goes with it. Barium-meal examination may fail to 
show the fistula, but a barium enema may do so. 
The original gastrojejunostomy is almost always of 
the retrocolic type and the symptoms are due to 
enteritis resulting from contamination by colonic 
contents. It is obvious that only surgical inter- 
vention will correct the situation, and until quite 
recent years staged procedures were considered 
essential. With a better understanding of fluid and 
electrolyte balance and how to correct imbalance, 
together with antibiotics, readily available blood, and 
better anzsthesia, it is now safe to carry out the 
operation at one sitting. Even so, where all laboratory 
and skilled assistance are not available it is still wiser 
to create a proximal colostomy as a preliminary 
preparation for reconstruction of the partial gastrec- 
tomy. 

c. Loss of Weight and Energy.—This may be due 
to a little stomach reservoir and can be improved by 
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increasing the number of meals per day, and giving 
a high-calorie diet. It may also be associated with 
excessive loss of fat in the stools, whether accom- 
panied by recognizable steatorrheea or not. Again, if 
present, modification of diet, together with pan- 
creatin and antibiotics, may help. If uncontrollable, 
the question of conversion to Billroth I, with or 
without enlarging the pouch, together with vagotomy, 
arises. 

Concerning loss of weight, it is of interest to 
recall Thorn, Brookes, and Whitehouse’s (1956) 
analysis of our 955 cases with the object of finding 
out if there were any relationship between gastrec- 
tomy and the subsequent development of tubercu- 
losis. They discovered that 60 of this large group 
developed active pulmonary tuberculosis some time 
after operation. All these had lost weight following 
operation; none who had not lost weight developed 
tubercle: in other words, it was a matter of 
poor nutrition rather than the incident of a large 
operation. 

d. Mechanical.— 

i. Due to some technical hitch at operation: In 
partial gastrectomy of the Billroth II type the stomach 
is transected at a level decided upon according to the 
views of the surgeon concerned. The stomach stump 
is held either by anchoring stitches through lesser 
and greater curve edges or by a clamp placed across 
the stomach from greater to lesser curve. In fashion- 
ing a gastrojejunostomy of the Polya type, with or 
without a Hofmeister valve, there is a tendency for 
surgeons to stick rigidly to one or other technique of 
‘afferent loop to lesser curve’, or ‘afferent loop to 
greater curve’. This is satisfactory so far as ante- 
colic anastomoses are concerned, but not necessarily 
so in retrocolic operations. Most surgeons who have 
done several hundred gastrectomies have to admit to 
one or two cases where anxiety has been caused 
because within a few days of operation there seems 
evidence that the stoma is not fully open. Various 
treatments having failed to improve the situation, 
a small barium meal will be given which confirms 
that there is some degree of obstruction at the stoma. 
At re-operation the retrocolic anastomosis seems to 
have become twisted, sometimes the afferent loop 
lying in front, sometimes the efferent loop. When, 
as a routine, one makes a habit of studying the lie 
of the duodenojejunal! junction in different patients, 
it is obvious that according to the arrangement of 
the peritoneal folds at the upper part of the mesentery, 
the jejunum passes from the posterior abdominal 
wall forward and to the left in some patients, forward 
and to the right in others. This arrangement should 
be respected when carrying out the correct ‘no-loop’ 
retrocolic anastomosis in order to avoid tension or 
torsion in this region. The natural lie in the former, 
therefore, will be effected by an afferent loop to lesser 
curve anastomosis and in the latter by an afferent 
loop to greater curve anastomosis. As Kinsella so 
well puts it, “there should be a quiet confluence of 
unobstructed streams” (Kinsella and Hennessy, 
1960). 

This sJight twist may cause trouble in a delayed 
manner, symptoms suggesting gradual narrowing of 
the stoma coming on some years later. X-ray studies 
will confirm the embarrassment to the emptying of 
the stomach stump and re-operation is indicated. 
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ii. ‘ Obstruction-en-cocoon’: This condition occurs 
in retrocolic anastomosis. Two such cases come from 
our own series, and 6 more have been referred from 
elsewhere. The story is characteristic—namely, that 
after a period of completely satisfactory health the 
patient begins to suffer a little fullness after meals 


Fic. 40.—  Obstruction-en-cocoon’. (Reproduced by permis- 
sion of the Tournal of the Royal College of Surgeons, Edinburgh 


FiG. 42.—A Roux-en-Y reconstruction 


which fairly rapidly gets worse, and may be relieved 
by vomiting. The patient begins to modify his diet 
and to avoid certain things, a little later deliberately 
missing the odd meal. Discomfort then amounts to 
pain and vomiting gets worse. The patient loses 
weight and begins to feel and look ill, and may sense 
that food does not leave the stomach properly 
(Fig. 40). Two of our 8 cases said that they could 
actually see a fullness in the upper abdomen to the 
left of the midline. With observation it may be 
possible to confirm these features, and barium studies 
will show that there is some delay in passing out of 
the stomach. 

These cases require laparotomy, and in our 
7 operation cases (1 early case died whilst we were 
trying to solve the problem) the upper 20-25 cm. of 
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the efferent loop was hypertrephied and enveloped 
in peritoneal adhesions holding it in a concertina’d, 
convoluted state, so that when the stomach tried to 
eject food into the small bowel, this loop distended, 
exaggerating the concertina-ing and producing partial 
obstruction—the best solution is to excise this 


Fic. 41.—The mechanism of the afferent loop syndrome. 
Reproduced by permission of the Medical Press 


FiG. 43.—Long afferent loop having become concertina’d 
Reproduced by permission of the Birmingham Medical Review 


Fic. 44.—Retrocolic Polya gastrectomy: concertina’d 
efferent loop causing obstruction and pressure on too long 
afferent loop. (Reproduced by permission of the Journal of the Royal 
College of Surgeons, Edinburgh 


thickened loop and convert to a Billroth I operation, 
adding vagotomy. 

All the 7 cases have done well. 

iii. Afferent loop syndrome :— 

x. True afferent loop syndrome, as described by 
Wells and Welbourne (1951), and by Steinberg 
(1949). The symptoms are again characteristic, con- 
sisting of fullness or frank pain shortly after food, 
relieved only by vomiting, the vomit consisting of 
pure bile, or food heavily mixed with bile. Again, 
there is a long period of good health before the 
symptoms come on. Wells and Welbourne’s explana- 
tion seems the most satisfactory, and suggests that 
over the course of years adhesions develop which 
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tether the afferent and efferent loops together and 
distort the anastomosis at the afferent loop end, these 
together forming some partial obstruction of the 
afferent loop. With the arrival of food in the stomach, 
bile and pancreatic juices are secreted into the 
afferent loop but cannot get out because of these 
distorting factors (Fig. 41). The tension causes pain 


Fic. 45.—A long afferent loop acting as a sump for bile 
and pancreatic juices, thus delaying their proper mixture with 
food and consequent steatorrhara. (Reproduced by permission 
of the Annals of the Royal College of Surgeons.) 


and the obstruction can only be overcome by powerful 
peristalsis which eventually causes a vomit (200- 
400 ml.) of almost pure bile: this is most characteristic. 
Operation is called for. Wells and Welbourne and, 
later, Steinberg, suggested the pantaloon modification 
of entero-enterostomy, but Hall of York (1959), at 
meeting of Moynihan Chirurgical Club, suggests a 
Roux-en-Y reconstruction. Our 2 cases have done 
very well following this latter operation (Fig. 42). 

B. Convoluted long afferent loop: 1 have pointed 
out elsewhere (1952) the disadvantage of using an 


because of its crowded position to the left of the 
vertebral column it had become enclosed in a trans- 
lucent bag of peritoneal adhesions (Fig. 44). The 
efferent loop also had undergone a similar change 
and some element of obstruction was produced. 

iv. ‘Sumping’: Yet another, though rare, de- 
layed complication of an over-long afferent loop was 


Fic. 46.—Long afferent loop to greater curve becoming 
dilated and acting as a sump containing bile and pancreatic 
secretions. 


recorded in 1955 (Fig. 45). Two cases have been 
referred to the Teaching Hospital in Birmingham; 
one to Dr. C. Hawkins and one to myself. Both 
patients had had a partial gastrectomy operation of 
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Fic. 47.—Radiograph showing gross dilatation. 


afferent loop of more than about 10-15 cm. One of 
these is that such may become wrapped up in peri- 
toneal adhesions, causing a concertina-ing and thereby 
a steadily increasing embarrassment to the passage 
of secretions along the loop (Fig. 43). From a sympto- 
matic point of view it mimics the simpler afferent 
loop syndrome, and demands excision of the excessive 
loop and a Roux-en-Y reconstruction. We have had 
6 such cases, 2 being from our own series, and the 
results have been most gratifying. Five were ante- 
colic operations, but I was retrocolic and possibly 


the Billroth II type for peptic ulcer, and both had 
enjoyed several years of good health. Then in each 
patient diarrhoea began to develop followed by 
malaise, loss of weight, and discomfort, and the 
diarrhoea was found to be due to steatorrhcea. 
Laparotomy was decided upon and in each case the 
long afferent loop was found to have become dilated 
and the wall thickened and capable of holding up to 
200-300 ml. of secretions. In the first case the 
anastomosis had been afferent loop to lesser curve 
(Fig. 45); in the second, afferent to greater curve 
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(Fig. 46). The cause of the dilatation was not 
apparent, but the effect was to retain the bile 
and pancreatic juices too long for proper admixture 
with the stomach contents passing into the efferent 
loop—another form of pancreatico-cibal asynchrony, 
and reminiscent of the observations, already 
mentioned, being carried out in Bristol. Radio- 
graphs were suggestive of this gross dilatation, and 
operation consisted of removing the excessive and 
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possible to reduce them. Needless to say, the gap 
through which the loop of gut has passed should be 
closed by stitches—it should, of course, have been 
closed at the time of the original operation, as I 
pointed out in 1952. Sufficient has been said in the 
past describing the varieties, but for convenience 
sake Figs. 48-50 portray some of them. 

It may justifiabiy be argued that with modern 
techniques—namely, removal of not more than about 


Fic. 48.—The case of retrocolic gastrectomy in which 
efferent loop passed from right to left through the gap, as 
described by Peterson (1900 


sump-like afferent loop followed by reconstruction 
(Fig. 47). 

In patients developing steatorrhcea some years 
after a Billroth II type gastrectomy, and in the 
absence of the more usual causes, it is well to 
remember this sumping possibility. Our second case 
was rescued from a mental hospital by a psychiatrist 
who had heard discussions on the delayed complica- 
tions of gastrectomy. 

v. Loop-the-loop syndromes: First recorded by 
Peterson in 1900 and re-described by Stammers in 
1952, to which have been added papers of all pub- 
lished cases in the past 60 years, these herniations 
may take place during post-operative convalescence 
or as a delayed event, even occurring several years 
after the original operation, and more and more of 
these delayed cases are being reported. A typical 
history is that the patient has progressed well follow- 
ing the operation, and has continued in good health 
until there is a fairly sudden onset of upper central 
abdominal pain accompanied by nausea and, later 
on, vomiting. The pain is at first mild and inter- 
mittent, but as vomiting becomes more frequent the 
pulse rises and, depending on duration, dehydration 
may become obvious. On examination there is no 
distension or rigidity, though there may be an 
indefinite mass to the left of the midline. The picture 
is one of a partial, high intestinal obstruction. Intra- 
venous therapy and suction bring about great 
improvement, but as soon as the Ryle’s tube is 
removed symptoms return. Laparotomy is called 
for, and, keeping in mind the six or seven varieties 
of these herniations (Stammers, 1954), it is usually 


Fic. 49.—Long afferent loop passing from right to left 
through the gap Reproduced by permission of the Annals 
of the Royal College of Surgeons 


Fic. 50.—In this case, a loop of ileum passed from left to 
right through the gap (efferent loop to lesser curve 


three-fifths or less of the stomach, plus vagotomy— 
called now in the United States ‘antrectomy and 
vagotomy’—many of these post-gastrectomy com- 
plaints should be avoided. Yet there are large 
numbers of patients from whom seven-eighths or even 
nine-tenths of their stomach has been removed in 
days gone by who need heip because of one or other 
pattern of these discomforts; and still more are being 
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produced in some areas by a continued employment 
of these older-fashioned major gastrectomies. If 
approached, as suggested, one can quite often analyse 
the cause, and thereby offer rational treatment. 

In summary, and based on symptom-patterns, 
it comes to this :— 

1. Immediate.— 

a. Early fullness, inability to eat full meals, and 
loss of weight and energy—little stomach. 

b. Loose stools, feeling of food hurrying through 
the bowel, inability to gain weight—may be a little- 
stomach factor again; or unsuspected steatorrhcea, 
probably in excess of the levels of Gobbel, Shoulders, 
and Main (1960). 

c. True steatorrheea with all the malaise, loss of 
weight, and energy that this causes. Here one 
must exclude cceliac disease, pancreatic disease, 
and the malabsorption syndromes, and consider 
the possibility of the effects of extremes of pH on 
gastric and pancreatic lipase. Simple measures 
may help, but conversion to Billroth I, together 
with enlarging the reservoir and vagotomy, certainly 
helps. 

d. The true dumping syndrome, assessing the 
factors of distension, hypovolemia, hypokalemia, 
hypoglycemia, and mechanical. Here, again, simple 
dietetic measures may help, but conversion to 
Billroth I, with or without enlarging the reservoir, 
plus vagotomy, is worthy of consideration if incapaci- 
tating. 

2. Delayed.— 

a. Loss of weight and energy—little stomach; or 
subclinical steatorrheea. 

b. Pulmonary tubercle—associated with under- 
weight. 

c. Anemia—of high incidence following gastrec- 
tomy. 

d. Stomal ulcer. Gastrocolic fistula. 

e. Symptoms suggesting interference with free 
outlet through stoma and upper few inches of efferent 
loop—twist or torsion of gastrojejunostomy; or 
‘obstruction-en-cocoon’ of efferent loop. 

f. Fullness and pain during or after meals relieved 
by a vomit of almost pure bile—afferent loop syn- 
drome, either simple or due to a concertina’d iong 
afferent loop. 

g. Delayed onset of steatorrhcea—as for the early 
type, but also the possibility of ‘sumping’ of a too- 
long afferent loop. 
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h. Fairly sudden onset of high intestinal obstruc- 
tion, relieved by suction, but recurrent on removal 
of suction—one of the patterns of herniation through 
the man-made gaps produced by the anastomosis. 
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CONGENITAL ABNORMALITIES OF THE ANUS AND RECTUM 


By JOHN P. PARTRIDGE* anp MALCOLM H. GOUGH* 


FROM THE HOSPITAL FOR SICK CHILDREN, GREAT ORMOND STREET, LONDON 


CONGENITAL abnormalities of the anus and rectum 
occur approximately once in every 5000 births 
(Bradham, 1958). They may be divided into two 
main groups, the high and the low, depending on 
whether the termination of the bowel is above or 
below the pelvic floor. This is the most important 
single factor with regard to treatment and prognosis. 
The low abnormalities are usually easy to diagnose, 
simple to treat, and have a favourable prognosis; 
the high abnormalities are frequently associated with 
a fistulous communication with the lower urinary 
tract or vagina and this, together with poor develop- 
ment of the pelvic floor, combines to make treatment 
more difficult and its results less satisfactory. 

The classification adopted here is based on the 
study of a series of 323 cases of anorectal abnormalities 
seen at the Hospital for Sick Children, Great 
Ormond Street, in the 10-year period January, 1949, 
to December, 1958. These children have been under 
the care of one of seven surgeons during this period, 
some having had their initial treatment elsewhere. 
Variations in the method of treatment of any one 
condition, therefore, occur in the series. The 
opinions expressed are our own and are based on 
these cases; we hope the descriptive nature of the 
classification will help to resolve the confusion which 
has arisen owing to the multiplicity of names by 
which some of these conditions are known. 

The common high anomalies are caused by some 
early defect in organization of the pelvic viscera 
of the embryo. The low anomalies result from one of 
two later faults in development, either failure of 
migration of the terminal bowel which results in the 
ectopic anus, of which the vulval and perineal types 
are the most common, or excessive fusion of fcetal 
tissues resulting in the stenosed anus or the covered 
anus. 


CLASSIFICATION 


Low Abnormalities:— 
1. The covered anus. 
2. The ectopic anus. 
3. The stenosed anus. 
4. Anal membrane. 

High Abnormalities:— 

1. Anorectal agenesis, with or without fistula. 
2. Rectal atresia. 

3. Cloaca. 

4. Multiple abnormalities. 

The term ‘imperforate anus’, although well recog- 
nized, has been avoided, because in the past it has 
been used to describe more than one condition, and 
also because it is felt that its use either as a specific 
or comprehensive description has delayed recog- 
nition of the important distinction between the high 
and the low anomalies. 


* Now at North Devon Infirmary. 


* Now at Peter Bent Brigham Hospital, Boston, Mass., 
U.S.A. 


The terms ‘agenesis’ and ‘atresia’ are used in 
accordance with their meanings (Shorter Oxford 
Dictionary) of imperfect development and occlusion, 
respectively. They have sometimes been used 
synonymously in the description of anorectal abnor- 
malities, but here ‘rectal atresia’ is used to describe 
the condition in which there is segmental occlusion 
(as, for example, in duodenal atresia) and ‘anorectal 
agenesis’ describes imperfect development (as, for 
example, in renal agenesis). 

The term ‘cloaca’ is used to describe the severe 
abnormality in which the urinary, genital, and 
alimentary tracts all open into a common cavity. 


CLINICAL DESCRIPTION OF 
ABNORMALITIES 
Low Anomalies (syn. anal anomalies).— 
The Covered Anus (syn. Ladd Type 3 with recte- 
perineal fistula) (Fig. 51).—In this anomaly, which 
might be called ‘ covered anal canal’ and which occurs 
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Fic. 51.—Covered anus 


much more commonly in the male, the anus is absent, 
but the presence of an underlying anal canal is de- 
noted either by a bar of skin, usually a-shaped, or 
by a narrow midline track filled with green or white 
meconium running forwards on the perineal raphe. 
The track may extend along the perineum as far as 
the scrotum, or rarely may pass superficial or deep 
to the scrotum to appear on the ventral aspect of 
the penis. In a rare variant of the low anomaly 
described by Young (1936) there is a low opening 
of the bowel into the membranous urethra and an 
associated hypospadias. 

Diagnosis is straightforward when a track is 
present or a A-shaped bar of thickened skin overlies 
the anal canal; Nixon (1959b) considers that one or 
other of these is always present. In our experience, 
however, there may sometimes be difficulty in differ- 
entiating the bulging of the whole perineum during 
crying in cases of the high termination, and if doubt 
exists the X-ray technique described by Wangensteen 
and Rice (1930) or that of Stephens (1953a) is indi- 
cated. In the former a small piece of lead shot is 
applied with sticking plaster to the supposed site of 
the anus and the infant held upside down for 3-4 
minutes. Air displaces meconium from the distal 
distended bowel and a lateral film is taken. If the 
distance between the air bubble and the lead shot is 
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over I in. (2°5 cm.) the termination is high; an antero- 
posterior radiograph is liable to give an erroneous 
impression of this distance owing to tilting of the 
pelvis. 

Stephens describes the pubococcygeal line as 
joining the upper border of the symphysis pubis to 
the sacrococcygeai junction. When a lateral radio- 
graph centred over the great trochanter, with the 
child inverted, is taken, the gas bubble in cases of 
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FiG. $2.—Vulval ectopic anus. 
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Fic. 56.—Anal membrane. 


anorectal agenesis in the male will ascend only to 
this level. In the covered anus the bubble will ascend 
farther to the level of the lower border of the ossified 
ischial bone. 

False results may be obtained in both methods. 
The meconium may be so tenacious that it is not 
displaced by the air in the distended distal bowel, or 
there may be insufficient gas in the first 24-36 hours 
of life to act as a contrast medium. 

The Ectopic Anus.—The anus is situated anteriorly 
to its normal position. The mildest degree of 
abnormality and the form which is found in the 
rare male cases is the perineal ectopic anus. If the open- 
ing is within the limits of the labia majora, the 
abnormality is known as ‘ vulval ectopic anus’ (Fig. §2). 
There is usually stenosis of the external orifice in 
both these varieties, which have as their synonyms 
in other methods of classification ‘Ladd Type 3 with 
rectoperineal fistula’ and, in the case of the vulval 
ectopic, the ‘shotgun perineum of Denis Browne’. 
In the vestibular ectopic anus (Fig. 53) the bowel 
opens into the vestibular fossa, which is a depression 
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bounded superiorly by the hymen and inferiorly by 
the fusion of the labia minora, viz., the fourchette or 
frenulum. Its relation to the hymen differentiates it 
from the least common variety, the vaginal ectopic 
anus (Fig. 54) which opens above this membrane 
yet below the pelvic floor (Ladd Type 3 with recto- 
vaginal fistula). 

In all four varieties continence may be established 
because of the normal levator ani muscle. Evidence 


FIG. §5.—Anal stenosis. 


of the external sphincter apparatus is found in the 
perineal and vulval types; its development in the 
vestibular and vaginal types is variable but usually is 
deficient to a greater or lesser degree 

The Stenosed Anus.—This anomaly (syn. Ladd 
Type 1) occurs more frequently in males than 
females. The anus is in its normal position but may 
be so small that it is almost invisible (the micro- 
scopic anus of Denis Browne) and the baby may 
appear to have a covered anus or anorectal agenesis 
(Fig. §5§). Careful examination will, however, reveal 
a minute opening, perhaps covered by a speck of 
meconium. Alternatively, the anus may be easily 
visible but, together with the anal canal, be smaller 
in calibre than normal. A form of membranous 
stenosis is discussed in the next section. 

Anai Membrane (syn. Ladd Type 2) (Fig. 56).— 
The anus is normally situated but the canal is 
obstructed at the level of the anal valves by a mem- 
brane which, when the infant strains, may be seen 
bulging with retained meconium. In contrast to 
popular opinion, this anomaly is extremely rare. It 
has been confused in the past with a covered anus, 
where the covering is very thin, and also with 
Hirschsprung’s disease when withdrawal of the 
examining finger is often followed by a gush of 
meconium. Should the membrane partially rupture, 
a membranous stenosis will result. 

High Anomalies (syn. rectal anomalies).— 

Anorectal Agenesis (syn. Ladd Type 3, imper- 
forate rectum, rectal agenesis) (Fig. 57).—This 
anomaly occurs considerably more frequently in 
males than females. The anus, anal canal, and lower 
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CONGENITAL ABNORMALITIES 


rectum are absent and the blind rectal pouch, lying 
just above the pelvic floor, becomes distended with 
meconium and air and enlarges to fill the pelvis. 
From its anterior aspect in the male it is attached 
to the urinary tract. In a few instances this attach- 
ment is by a fibrous cord, but in the majority there 
is a fistula communicating with the proximal urethra, 


Recto-urethral fistula 
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cavity. As is explained in the section on embryology, 
this anomaly occurs only in females. There is ano- 
rectal agenesis, a high opening of the urethra or 
bladder directly into the common cavity, and usually 
duplication of the uterus. Mucocolpos presenting 
as an abdominal tumour is not uncommon. The 
external opening of the cloacal cavity may be of the 


Fic. 57, A, B, Anorectal agenesis; C, Anorectal agenesis with recto-urethral fistula. (The opening of the fistula into the urethra 
is lower than is usual. 


which manifests itself clinically by the passage of 
meconium or gas in the urine. Rarely the fistula 
may enter the bladder. In the female the abnormality 
is essentially the same, except that the interposed 
Millerian system separates the alimentary from the 
urinary tract and the blind rectal pouch is attached 
to the posterior vaginal fornix. This attachment is 
usually patent in the form of a fistula but, as in the 
male, may be only a fibrous cord. Anomalies of the 
Millerian system, usually caused by incomplete 
fusion, frequently coexist so that the relationship of 
the terminal bowel to the uterus and vagina may be 
variable. 

The external sphincter is represented by mal- 
developed muscle-fibres, although there may be a 
suggestion of a dimple in the perineum. The levator 
ani (when seen at operation) may be lacking in one 
or more of its constituent parts, e.g., ileococcygeus; 
the degree of differentiation of the pelvic floor and 
the innervation of the pelvic viscera seem to be 
commensurate with the development of the sacrum. 
Williams and Nixon (1957) found that there were no 
cases of urinary continence in otherwise normal 
children when sacral development was limited to 
three segments. 

Rectal Atresia (syn. Ladd Type 4) (Fig. 58).— 
The bowel ends blindly above the pelvic floor without 
a fistulous opening into the urinary tract. The anal 
orifice is normal and the anal canal, which is sur- 
rounded by a normal external sphincter, ends blindly 
at the level of the pelvic floor. The anomaly is 
uncommon and is the same in both sexes. 

Cloaca.—In these infants the bowel and the 


urinary and genital tracts open into a common wide 


normal size of the vaginal introitus, or it may be 
very small and be mistaken for an external urinary 
meatus. Other severe abnormalities often coexist. 
Multiple Anomalies of which Anorectal Agenesis 
forms a Part.—A severe malformation also exists in 
which most of the colon, rectum, anal canal, and 


Fic. 58.—Rectal atresia, 


anus are absent. This combination of abnormalities, 
known as ‘ectopia cloace’ (Williams, 1958), cunsists 
of agenesis of the hindgut, exompha!os, ectopia 
vesice, and vesico-intestinal fissure, whereby ileum 
prolapses through a patent omphalomesenteric duct, 
together with split scrotal elements in the male and 
diphallus. There is often associated severe mal- 
formation of the heart and great vessels. 


EMBRYOLOGY 


The cloaca is formed by the development of the 
tail fold, its lining epithelium is endodermal, and its 
cavity receives the hindgut, the allantois, and the 
developing mesonephric ducts. The cloacal mem- 
brane forms one of its boundaries and from the 
ectodermal aspect of the embryo is seen to lie in a 
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depression, sometimes called the ‘ectodermal cloaca’, 
which is bounded on either side by the genital 
swellings and genital folds. 

During the fourth and fifth weeks, when the 
embryo is about § mm. crown-rump length, the hind 
end becomes the site of very active growth. As the 
tail fold develops, the cloaca becomes divided by the 
growth of the urorectal septum in the angle between 
the allantois and the hindgut (Fig. §9). It is likely 
also that the separation of the hindgut from the 
‘urogenital sinus’, as the remaining part of the 
cloaca is now called, is partly effected by differential 
growth associated with the tail-fold formation. As 


Fic. 59.—A, Cloacal membrane ; 8, Body 
stalk; C, Allantois; D, Urorectal septum; 
E, Hindgut; F, Mesonephric duct; G, Cloacal 
cavity; H, Tail gut. 


the urorectal septum descends the communication 
between these two cavities becomes progressively 
smaller, finally being known as the ‘cloacal duct’. 
With the fusion of the septum and the cloacal mem- 
brane, this duct becomes obliterated and the mem- 
brane becomes divided into its urogenital and anal 
parts, which soon after break down to allow the 
ectodermal and true cloace to communicate. In the 
male the genital folds bordering the urogenital sinus 
fuse to form the bulbous and penile urethra (pars 
spongiosa). In the female they remain unfused to 
form the labia minora; they do, however, meet 
anteriorly at the clitoris and posteriorly at the four- 
chette. The female urethra and the vestibule are 
derived from the caudal part of the urogenital 
sinus. 

Posteriorly the ectodermal cloaca is separated from 
the tail fold by two anal tubercles which are fused 
in the midline (Fig. 60). With the descent of the 
urorectal septum, these two tubercles fuse anteriorly, 
both with each other and the septum itself, thereby 
forming the proctodeum. Mesoderm which invades 
this area forms the external sphincter, the perineal 
musculature, and the perineal body. As the latter 
develops, the anus undergoes a ‘posterior migration’ 
to reach its definitive position. The site of the anal 
membrane is generally accepted as being at the level 
of the valves at the lower limit of the anal columns. 
The part of the anal canal above this limit is derived, 
therefore, from the hindgut and the part below from 
the proctodeum. 

The remaining general aspect of embryology rele- 
vant to the discussion of the abnormalities of this 


60.—A, Genital tubercle; 
B, Genital swelling ; C, Genital folds ; 
DO, Urorectal septum (seen through 
cloacal membrane); E, Anal tuber- 
cles; F, Divided tail fold. 


region is the development of the Miillerian system. 
The Millerian ducts, which are formed from ccelomic 
epithelium lateral to the mesonephric ducts, meet in 
the midline between the hindgut and the urogenital 
sinus and fuse with each other to form the utero- 
vaginal canal. The caudal tip of this canal joins the 
posterior wall of the urogenital sinus to form the 
Miillerian tubercle, and the endodermal cells lining 
the sinus at this site proliferate to form the sinu- 
vaginal bulbs (Fig. 61). From these bulbs and the 
solid cord of cells—the uterovaginal cord—which 
develops from the lower end of the uterovaginal 
canal the vagina is formed (Koff, 1933) Some 


Fic. 61.—A, Uterovaginal canal ; 
B, Uterovaginal cord ; C, Sinuvaginal 
bulb; D, Urorectal septum; E, Anal 
tubercle and level of anal mem- 
brane; Ff, Hindgut; G, Genital 
tubercle; H, Symphisis pubis; |, 
Urogenital sinus. 


authorities, however, consider that the whole of the 
vagina is formed from the uterovaginal cord. The 
uterus and Fallopian tubes are derived from the 
more proximal uterovaginal canal. 

The Covered Anus.—Following a theory first 
suggested by Wood Jones (1915), Denis Browne 
(1950) and Stephens (1953a,b) have offered an 
explanation of the common low abnormality found 
in the male, known now as the ‘covered anus’. The 
ectodermal cloaca is bounded laterally by the genital 
swellings, destined to form the labia majora or 
scrotum, and by the inner genital folds, whose fate 
has already been described. Posteriorly the genital 
folds are continuous with the anal tubercles (Tench, 
1936), and if in the male the fusion of these folds 
should extend too far posteriorly, the anus itself will 
be covered. Occasionally the covering skin may 
break down on either side of the resulting thickened 
midline raphe to expose an anus divided by a median 
bar 


This overfusion occurs much less frequently in 
the female; when it does, the ‘ covered vagina’ results. 
If the fusion is extreme external examination will 
show a perineum with a small opening at the base 
of the clitoris and in such cases the differential diag- 
nosis must be made from pseudohermaphroditism. 

The narrowing of the anus and anal canal in 
anal stenosis is caused by excessive fusion of the anal 
tubercles during the formation of the proctodeum; 
this fusion is also often accompanied by a shortening 
of the canal. If the anal membrane fails to break 
down, a rare occurrence, the condition known as 
‘anal membrane’ results. 
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Anorectal Agenesis.—It must be very unusual 
for infants to have a normally developed proctodeum 
in association with anorectal agenesis and fistula, 
although Keith (1908) reported 7 out of 10 females 
and 4 out of 7 males with a normal proctodeum and 
in his text-book on embryology (1949) he represents 
these cases diagrammatically; we have seen no such 
cases. Several theories have been advanced to attempt 
to explain the anomaly. Wood-Jones (1904) postu- 
lated that the portion of the rectum which develops 
from the hindgut extends from Houston’s first fold 
to the third fold, this latter corresponding in level 
to the peritoneal reflection. He considered that this 
part represented the rectum in cases of anorectal 
agenesis and called it ‘the pelvic part of the rectum’. 
Below the level of Houston’s third fold he suggested 
that the ‘perineal part of the rectum’ developed 
from a post-allantoic outgrowth of the cloaca which 
extended to the level of the anal valves, this perineal 
part being absent in infants with anorectal agenesis. 
This theory accounted for the type of abnormality 
described at the time and might explain normal 
proctodeal development in the presence of the high 
abnormality; this, however, is a rare occurrence. 
Also it might be reasonable to suggest that, if the 
post-allantoic theory were true, one might occasion- 
ally find a recto-urethral or rectovesical fistula without 
anorectal agenesis. This is not recorded. 

Keith felt that Wood-Jones’s theory was untenable 
and based his reasoning on comparative studies. He 
considered that the descent of the urorectal septum 
could be represented as a migration of the opening 
of the hindgut into the cloaca—i.e., the primitive 
anus—due to the differential growth of a mass of 
plastic mesodermal tissue in which the hindgut was 
ensheathed. Arrest of this migration at any stage 
would lead to the persistence of a connexion between 
the hindgut and the genito-urinary system. In the 
male this fistula would connect with bladder or 
urethra. In the female the Miillerian system, as it 
were, ‘takes up’ the fistula as the uterovaginal cord 
grows caudally and the opening is, therefore, between 
gut and vagina. This theory has recently been sup- 
ported by Bill and Johnston (1958). 

The constancy with which the recto-urethral 
fistula enters the prostatic urethra suggests to us 
that it is possible that in these high abnormalities 
the urorectal septum does not descend at all, or, in 
Keith’s theory, that the plastic mesoderm which 
represents the septum does not produce a migration 
of the anus. Possibly it is the complex changes which 
occur in the wall of the urogenital sinus, producing 
the separation of the mesonephric and metanephric 
(ureteric) ducts and the reversal of their relative 
positions, which cause the orifice of the hindgut to 
open almost constantly into the part (pars pelvina) 
of the urogenital sinus which later forms the prostatic 
urethra. 

In the female a vestibular ectopic anus will be 
produced if the termination cf the hindgut is carried 
down before the sinuvaginal bulbs. If, however, the 
hindgut becomes incorporated in the sinuvaginal 
bulbs, or uterovaginal cord proximal to the bulbs, 
the fistula may occur at any level in the vagina— 
the vaginal ectopic anus. or anorectal agenesis with 
rectovaginal fistula. Should the termination of the 
hindgut be carried down normally and then the 
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perineum fail to develop fully, the anus will remain 
anterior to its normal position—the vulval or perineal 
ectopic anus. 

Cloaca.—In the female anorectal agenesis may 
occasionally be associated with a high opening of 
the urinary tract into the ‘vagina’; such infants may 
be said to have a ‘cloaca’ (Gough, 1959). This 
term does not postulate the complete persistence of 
the embryological cloaca, only a part of it, into which 
open the urinary, genital, and alimentary tracts. 
Usually these children have other severe abnor- 
malities in the genito-urinary tract, such as agenesis 
of the urethra, megacystis, bifid uterus, septate 
vagina, or mucocolpos, and also of the other systems, 
one or all of which may prove incompatible with life. 
A cloaca in a male infant has not been seen by us. 
The genital or mesonephric ducts (the vasa) do open 
into the prostatic urethra with the rectal fistula, but 
there is no dilated cavity. From the clinical point 
of view, therefore, we have regarded these cases as 
anorectal agenesis with recto-urethral fistula, although 
Nixon (1959a) classifies them as cloace. 

Rectal Atresia.—It is difficult to explain this 
unusual anomaly by Keith’s theory; however, it is 
tempting to suggest that its cause is the same as that 
of ileal atresia. Recent experimental work by Louw 
(1959) has demonstrated that ileal atresia in puppies 
in utero can be produced by obstructing the arterial 
supply to part of the gut. Animals so treated are 
born with classical atresia of the small bowel. Such 
vascular interference in the human feetus may follow 
antenatal volvulus, but often its cause is unknown. 
It would seem, however, that the factor which affects 
a branch of the superior mesenteric artery to a seg- 
ment of the ileum might also affect the superior 
rectal branch of the inferior mesenteric artery, pro- 
ducing rectal atresia. This theory is supported by 
an operative finding in one of our cases of rectal 
atresia. From the proximal blind loop of bowel a 
cord of what appeared to be fibrous tissue was seen 
passing back towards the sacrum. This was excised 
and on section proved to be a segment of atretic 
bowel. Such ‘fibrous’ cords are commonly found 
between the proximal and distal bowel in ileal atresia, 
and have also been described in this position in rectal 
atresia (Stephens, 1953b). 

The cause of anorectal, as of most other anomalies, 
remains unknown. That a genetic factor may be 
involved is suggested by the finding of three families 
in this series with more than one similarly affected 
member. 


INCIDENCE 


The incidence of the various abnormalities set 
against the table of classification is recorded in 
Table I. The percentages expressed represent the 
numbers of each anomaly compared with the total 
of all anomalies. It will be seen that the low anomalies 
account for 60 per cent and the high 40 per cent of 
the total. The sex incidence of low and high anomalies 
together was: males, §7°3 per cent (185 cases); 
females, 42-7 per cent (138 cases). 

Of the low anomalies which occur in both sexes 
there was a strong male preponderance, only 9 of 
the 38 cases of anal stenosis occurred in females 
and only 5 of the 53 cases of covered anus. Cases 
with a stenosed anteriorly placed anus accompanying 
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ectopia vesice (extrophy of the bladder) have been 
excluded from the series. 

The great majority of high anomalies occur in 
males, which has been explained already as due to 


Table I.—INCIDENCE OF CONGENITAL ABNORMALITIES 
oF ANUS AND RECTUM 


Low Abnormalities :— 
Covered anus 
Ectopic anus: 

Perineal \ 
Vulval j 
Vestibular 10°2 
Vaginal 
Stenosed anus 118 
Anal membrane 3 o9 


Per cent 


High Abnormalities 

Anorectal agenesis : 
Male 
Female 

Rectal atresia 

Cloaca 

Multiple anomalies : 
Ectopia cloace 


131 40°6 


* Included here is the one case of hypospadias and ano- 
bulbar fistula (see p. 37). 


the influence of the development of the Miillerian 
system between the alimentary and urinary systems. 
Almost 33 per cent of the total anomalies were male 
high abnormalities compared with only 7 per cent 
female. 


Table I1.—ASSOCIATED ANOMALIES IN CASES WITH 
Low ABNORMALITIES 
Vertebral:— 
Sacral malformations 
Lumbar hemivertebre 
Spina bifida 
Congenital scoliosis 


Other Skeletal:— 
Talipes equinovarus 
calcaneovalgus 
Congenital dislocation of hip 
Deformity of thumb 
Syndactyly of toes 
Cardiovascular :-— 
Congenital heart disease 
Coarctation of aorta 
amangiomata 
Urinary :— 
Absent or non-functioning kidney 
Hydronephrosis or hydro-ureter 
Ectopic kidney 


Genital :— 
Hypospadias 
Corkscrew penis 
Bifid scrotum 
Septate vagina 
Alimentary :— 
(sophageal atresia 
Meckel’s diverticulum 
Malrotation 
Atresia of bile-ducts 


Nervous system:— 
Mental retardation 
Cerebral agenesis 


Others :— 
Cleft palate 3 
Cretinism 1 
Sacrococcygeal teratoma I 
Umbilical hernia 1 


Age of Referral to the Hospital for Sick 
Children.—In those cases of low anomaly in which 
early treatment was required for intestinal obstruc- 
tion, e.g., covered anus, referral was within the first 
week of life. Where the passage of a milk stool was 
not noticeably impeded, as in the vulval ectopic 
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anus or in some cases of anal stenosis, the deformity 
frequently remained unnoticed in the first two weeks 
of life. 

Seventy-six of the 114 cases of anorectal agenesis 
were referred in the neonatal period, and of the 
remaining 38 which had initially been treated else- 
where two-thirds (23 cases) were referred between 
the ages of 1 and § years. In most instances the 
decision to refer the child was taken following the 
appearance of urine from the blind loop of the 
colostomy (one child was 4} years old before this 
occurred), or because of the prospect of attending 
school with a permanent colostomy. 


ASSOCIATED ABNORMALITIES 


Many of these infants, especially those with high 
abnormalities, have associated congenital abnor- 
malities. This is not surprising, for the pelvic 
viscera are differentiating from the cloacal cavity at 
about the 6-mm. stage, i.e., § to 6 weeks, and at this 
stage other systems, notably the upper alimentary 
and cardiovascular, are also undergoing important 
changes. They too are susceptible to the factor which 
interferes with organization in the rapidly differ- 
entiating embryo. 

There were 114 cases of anorectal agenesis and 
71 (62-3 per cent’ of these had other, often multiple, 
abnormalities. All the cases of cloaca and ectopia 
cloace were so affected, but only 1 of the § cases of 
rectal atresia. Of the 192 cases of low anomaly, 


Table II1].—ASSOCIATED ANOMALIES IN ANORECTAL 
AGENESIS 


Vertebral :— 
Sacral—abnormal fusion 
partial or total agenesis 
Lumbar—abnormal number 
hemivertebra 
Dorsal—hemivertebra 
Spina bifida 


Other Skeletal :-— 
Congenital dislocataon of hip 
Talipes equinovarus 
Deformity of thumb or fingers 
Torticollis 
Agenesis of abdominal muscles 


Congenital Heart Disease:— 
Ventricular septal defect or Fallot’s tetralogy 
Dextrocardia 
Patent ductus arteriosus 


Urinary :— 
Absent or non-functioning kidney 
Hydronephrosis 
Epispadias or ectopia vesice 
Diverticulum of bladder 
Horseshoe kidney 
Polycystic kidney 
Duplex kidney 
Mega-ureter 


Genital 
Hypospadias 
Incomplete or absent genitals 
Bifid scrotum 
Hydrocolpos 
Bifid uterus or s~ptate vagina 


Gastro-intestinal 
(sophageal atresia 
Duodenal atresia 
Diaphragmatic hernia 
Agenesis of bile-ducts 

Nervous System:— 
Mongolism 
Microcephaly 


Cleft Palate 


48 (25 per cent) had associated abnormalities. Other 
abnormalities were discovered by clinical examina- 
tion, by inspection of available radiographs, and by 
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operative and autopsy findings. A list of abnor- 
malities associated with the low and high anomalies 
is given in Tables I] and III. Of 103 instances of 
anorectal agenesis in the male, 78 had an established 
recto-urethral fistula, and the presence of a fistula 
was suspected in a further 9 cases. This high inci- 
dence has led us to regard recto-urethral fistula as a 
feature of the anomaly, rather than an associated 
abnormality. 

The frequency with which urinary and anorectal 
anomalies are associated has been appreciated only 
in the last few years; it is now considered advisable 
in all these children to perform an excretory pyelo- 
gram. In the absence of urinary infection this may 
be postponed until the infant is 1 year old (here it is 
pertinent to quote Williams’s (1958) statement that a 
proteus or pyocyaneus urinary infection in infancy 
usually signifies the presence of a congenital anomaly 
of the urinary tract). The year’s delay will ensure 
more satisfactory radiographs and will also diminish 
the radiation risk; this point may be important if an 
anomaly is found as treatment and follow-up will 
involve repeated X-ray examinations. Of the 131 
cases of high anomaly in this series, pyelograms have 
been traced for 28; 15 of these showed an abnormality, 
ranging from absence of one kidney to uni- or bilateral 
hydronephrosis. In the low anomalies in the female, 
of which there were III cases, II cases were found 
to have had pyelograms and 4 of these showed an 
abnormality. Of the 81 cases of low anomaly in the 
male, only 1 case had had a pyelogram and this 
revealed a non-functioning left kidney. It is not 
suggested that these figures give any true indication 
of the frequency of urinary abnormalities as so few 
cases have been subjected to pyelography and a 
degree of selection has probably occurred; they do, 
however, stress the need for this investigation. 


TREATMENT AND ITS RESULTS 


Treatment aims at providing an anus of normal 
calibre at the normal site, over which the child has 
full control. Treatment of low anomalies may be 
expected to be relatively brief and in the great 
majority of children (86 per cent) is followed by 
good results, whereas in the high anomalies it is 
prolonged, often attended by complications involving 
the urinary system, and, even after a long period of 
post-operative supervision, its outcome may vary 
from a state approaching normality to one equivalent 
to a perineal colostomy. Complete obstruction must 
be relieved early, but in these infants the fear of 
strangulation need not precipitate operation; time 
may be taken, for example, to transfer the baby to 
another hospital. 

After studying the cases in this series certain 
general points became evident :— 

1. When there is one congenital anomaly, another 
may coexist. It should be unnecessary to stress 
the need for a full and careful examination of 
the baby, but only by continual repetition of 
this discipline will associated anomalies be dis- 
covered. 

2. The newborn baby withstands major surgery 
well. In addition to the management of the different 
fluid requirements in the newborn period, care is 
needed to ensure maintenance of a constant body 
temperature during and after operation. 
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3. Post-operatively the maintenance of a clear 
airway is of paramount importance. The newborn 
baby resembles the unconscious adult in that stomach 
contents may be silently regurgitated and inhaled. 
The stomach should be kept empty with a naso- 
gastric tube until the infant is able to absorb adequate 
quantities of oral fluid. 

4. Compatible blood must be available and a 
reliable intravenous transfusion set up before opera- 
tion. Blood-loss and its replacement should be 
assessed, bearing in mind that the total blood-volume 
of a neonate is of the order of 45 c.c. lb. body-weight. 
A loss of more than 10 per cent (which in a 6-lb. 
baby would be about 27 c.c.) must be replaced. 

5. Diagnostic exploration of the perineum to 
locate the blind distal bowel is a dangerous manceuvre. 
It is very easy to damage the pelvic nerves during 
such a dissection. 

After-care must include repeated dilatation of the 
new anus as there is a strong tendency for this orifice 
to stenose, both in the low and high cases. The 
daily passage of a small stool does not exclude fecal 
impaction, and abdominal and rectal examination is 
necessary to prevent the insidious development of 
colonic inertia (formerly called ‘acquired’ or ‘secon- 
dary’ megacolon). Daily dilatation with Hegar’s 
dilators should, therefore, be performed for at least 
three months. By the third post-operative week a 
No. 14 dilator (about the size of an adult little finger) 
should pass with ease. 

Low Anomalies.— 

The Covered Anus.—The track is opened with a 
fine pair of scissors and cut back into the anal canal. 
Dilatation is carried out and any loose tags of skin 
excised. 

Where no track is present, the a-shaped bar of 
skin is excised and by a perineal dissection the bowel 
is identified and opened. The skin and mucosa may 
be left unsutured, but we recommend that they 
be apposed with black silk. Routine dilatation 
follows. 

The Stenosed Anus.—All that is required here is 
regular dilatation; it may be necessary to begin with 
the child anesthetized. When the anus is micro- 
scopic, the opening may be eccentrically placed and 
a probe should be passed into the ana! canal and the 
roof of skin excised before dilatation. 

Anal Membrane.—This is easily ruptured with a 
pair of forceps; dilatation should follow. 

The Ectopic Anus.— 

Vulval and perineal ectopic: With the baby in the 
lithotomy position, the anus is enlarged posteriorly 
as far as the normal anal site by placing one blade 
of a pair of scissors within the anus and directing 
the other backwards along the perineal skin. As 
mentioned in the treatment of the covered anus, we 
recommend that the edges of mucosa and skin be 
sutured with black silk. This ‘cut-back’ is in effect 
an enlargement of the anus by longitudinal incision 
with transverse suture. 

Vestibular ectopic: Two methods of treatment are 
available. Denis Browne has recommended the cut- 
back manceuvre as described above; this produces a 
continent bowel, but the close proximity of the anal 
and vaginal orifices may later be esthetically un- 
pleasant. Alternatively, posterior transplant may be 
undertaken. This may be postponed until the child 
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is 4 years old, or attempted earlier within the first 
9 months of life. Should dilatations not be sufficient 
to prevent fxcal retention, initial cut-back does not 
preclude later transplantation. The operation is de- 
scribed in detail in the next section. 

Vaginal ectopic: The treatment of choice is 
undoubtedly the formal transplant of the anus. The 
merit of operation in the first 9 months of life is that 
the subsequent dilatations are carried out while the 
child is still an infant, with less upset to the child and 
her mother. Further, the insertion of the dilator into 
the new anus simulates in some respects the passage 
of a stool, establishing in the child at an early age 
the reflex of opening her bowels through the new 
orifice; colonic inertia is less likely to develop. 
Against early operation is the difficulty of dissection 
within the infantile vagina. 

Details of Operative Management of Anal Trans- 
plantation (Fig. 62).—With the infant in the litho- 
tomy position, the vulva is held apart by means of a 
Joll’s thyroid retractor. The mucosa of the vagina 


FiG. 62.—Vestibular ectopic anus. 


is incised around the anus, thereby separating the 
epithelium of the two channels. To aid dissec- 
tion, a rubber tube of about the same diameter as 
the anal canal is passed into the canal for a short 
distance and the edges of the anal mucosa sutured 
to it. The dissection is continued around the anal 
canal below the pelvic floor until sufficient bowel 
is freed. An ellipse of skin is then excised at 
the proposed site of the new anus and a canal 
fashioned in the fibrofatty tissue of the perineum 
down which the tube and anal canal are passed. 
The anus is fixed in its new site by one or two 
catgut sutures from bowel wall to the deep perineal 
tissues; a further stitch is inserted to re-form the 
perineal body and the mucosa is stitched to skin with 
interrupted black silk sutures. It is important to 
leave a wide bridge of normal skin between the 
original and new site of the anus, so a midline 
perineal incision should be avoided. It is not neces- 
sary to close accurately the defect in the posterior 
vaginal wall. 

High Anomalies.— 

Anorectal Agenesis in the Male.—Treatment is 
required for relief of the intestinal obstruction, and 
although opinions vary as to whether this should be 
palliative, or whether an attempt should be made at 
this time to achieve the final definitive result, we 
favour the latter course. Arguments as to the fitness 
of the baby to withstand radical surgery are valid 
when there is an associated major anomaly or when 
the baby is premature. In these circumstances, or 
when operating or nursing facilities are limited, a 
temporary loop colostomy should be performed in 
the proximal transverse colon, so that subsequent 


operation on the lower bowel may be carried out 
unhampered. Care should be taken to suture the 
bowel both to peritoneum and skin, as prolapse is 
common (Moore and Lawrence, 19524). 

The following are the courses of action which 
have been adopted in this series :— 

1. Laparotomy, division of recto-urethral fistula, 
and transverse colostomy, the definitive rectal pull- 
through being performed later. 

2. Laparotomy, division of recto-urethral fistula, 
and abdomino-perineal pull-through of the rectum 
in one stage. 

3. Division of the fistula and rectal pull-down 
via the perineal route only. 

4. Division of the fistula and rectal pull-down 
via a sacral approach. 

5. Simple colostomy. 

1. Laparotomy and division of recto-urethral fistula 
with colostomy: Prior to operation a urethral catheter 


Fic. 63.—Anorectal agenesis. 


is passed, which may at first enter the rectum (con- 
firming the presence of a fistula). Laparotomy is 
performed through a transverse subumbilical in- 
cision, using cutting diathermy to minimize blood- 
loss during division of the abdominal muscles. The 
bladder rises high in the abdomen of the newborn 
baby and the urachal remnant or median umbilical 
ligament is short; this and the recently obliterated 
umbilical arteries are divided individually between 
ligatures and the peritoneum opened. The distended 
rectal pouch presents in the wound and further 
dissection is facilitated if aspiration is performed 
through a small colotomy. The peritoneum is then 
incised as low down on the anterior surface of the 
rectum as possible and all subsequent dissection is 
made close to bowel wall. Scott (1959) has described 
the distribution of the pelvic splanchnic nerves, both 
in the normal pelvis and im 4 cases of anorectal 
agenesis; their proximity to the distended blind 
bowel renders them especially liable to damage at 
this stage of the dissection. Traction on the urachal 
remnant wiil lift the bladder out of the pelvis and 
enable the recto-urethral fistula to be identified; this 
is transfixed and divided and the rectum oversewn. 
The abdomen is closed and a transverse colostomy 
performed. 

2. Division of recto-urethral fistula and abdomino- 
perineal pull-through (Fig. 63): After division of the 
recto-urethral fistula, the lower bowel is mobilized; 
it may be necessary to divide one or two small vessels 
in the free edge of the sigmoid mesocolon to gain 
adequate length for the pull-through. The pelvic 
floor usually appears as a simple sheet of fibro- 
muscular and fatty tissue, and it is on the sphincteric 
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action of the muscle in this tissue that future conti- 
nence depends. The puborectalis sling, undoubtedly 
the most important part of the levator ani with regard 
to continence, is, in the absence of the rectum, passing 
around the prostatic urethra. The new passage to be 
created through the pelvis must lie anterior to this 
sling and it is, therefore, formed by passing a pair 
of curved forceps downwards and forwards, keeping 
close to the urethra, and then following the curve of 
the pelvic outlet to the site of the future anus where 
the perineal skin is indented from above. When an 
ellipse of skin has been excised, the pathway for the 
new rectum and anal canal is completed. This is 
now enlarged with Hegar’s dilators up to size I5, 
ensuring that an adequate passage is achieved with 
minimal risk of damage, not only to the pelvic 
splanchnic nerve-supply to the bladder, but also to 
the poorly differentiated pelvic floor. The bowel is 
drawn through, several deep catgut sutures inserted 
to anchor its wall to the fibrofatty tissue, and after 
careful suture of mucosa to skin with silk the new 
anus and anal canal are dilated. Gentle daily dilata- 
tions should be carried out post-operatively, at first 
with Hegar’s dilators as it is some days before even 
the adult fifth finger can be passed without splitting 
the mucosa. Excoriation of the buttocks may develop 
post-operatively and prophylactic treatment with a 
barrier cream should be routine. 

3. Perineal dissection and pull-down: Through a 
midline perineal incision blunt dissection is carried 
through the ill-defined tissues of the pelvis until the 
rectum is reached. This is freed from its loose 
attachments, the recto-urethral fistula defined and 
divided between ligatures, and the bowel mobilized 
sufficiently to allow suture to the perineal skin with- 
out tension. This and the following approach have 
now been abandoned. 

4. Sacral approach (Stephens, 1953b): With the 
baby in the knee-elbow position, a midline incision 
is sited to allow detachment of the coccyx from the 
sacrum. The pelvic floor is held depressed by a self- 
retaining retractor and access gained to the recto- 
urethral fistula above the pelvic floor and below the 
peritoneum. Following division of the fistula and 
mobilization of the rectum, a pathway through the 
levator sling is fashioned and the bowel pulled down 
through the incision. The coccyx is replaced and 
skin closed around the new anus. 

5. Simple colostomy: This should be carried out 
in male children as a temporary measure only because, 
by leaving the recto-urinary fistula intact, recurrent 
urinary infection may result, or urinary calculi may 
form in the blind distal loop of bowel. 

In the analysis of results (see below) it will be 
seen that the outcome does not differ appreciably in 
the two principal forms of treatment (1 and 2). 
However, the authors favour abdomino-perineal pull- 
through as a primary procedure for the following 
reasons :— 

a. The fistula is better visualized through the 
abdominal approach as the neonatal pelvis is rela- 
tively shallow, and the pelvic splanchnic nerves can 
be protected to the maximum degree during the 
pelvic dissection. 

b. Following colostomy and division of the fistula 
the defunctioned loop of bowel retracts from the 
pelvis into the abdomen. Later pull-through has on 
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occasions been rendered difficult by a relative short- 
ness of the distal bowel and its vessels, as well as by 
post-operative adhesions. 

c. There has been a tendency for colostomies to 
prolapse in the infant. 

d. With later pull-through, the older infant 
resents repeated dilatation, making this very neces- 
sary manceuvre more difficult for the parents. 

e. The older infant has been likely to develop 
more excoriation of the buttocks in the post- 
operative phase than has the neonate, with added 
risk of perianal sepsis, perhaps leading to fistula- 
in-ano. 

f. Both the perineal and sacral approach to the 
fistula are more difficult technically. Recurrent fistula 
formation resulting either from incomplete division 
or damage to the bowel during mobilization has been 
more liable to occur and more difficult to treat follow- 
ing the perineal operation. 

g. A definitive operation performed in the neo- 
natal period restores the baby immediately to as 
normal an anatomical state as possible. 

Anorectal Agenesis in the Female.—The same 
approaches are applicable to the female, and we 
favour the same initial definitive operation. In 
certain circumstances, however, choice of operation 
may be influenced by the absence of communication 
of the bowel with the urinary tract, enabling simple 
colostomy to be performed in the first instance 
without risk of subsequent urinary infection. 

Rectal Atresia.—Diagnosis may not be established 
until laparotomy for intestinal obstruction. The blind 
proximal end of rectum is freed from its attachment 
to the pelvic floor and mobilized to provide sufficient 
length to reach the perineal skin. From below a 
Hegar’s dilator is held against the apex of the blind 
distal pouch, which is then opened from above by a 
cruciate incision. The upper rectal pouch is drawn 
through, opened, and its edges sutured to the peri- 
anal skin. 

Methods of Treatment in this Series.— 
Infants with low anomalies were in most instances 
treated by the methods described earlier. 

1. Seventy-six cases (two-thirds of the total) of 
anorectal agenesis were referred in the first few days 
of life, and were treated as follows :— 


Total Deaths 

a. Abdomino-perineal pull-through, and 

division of fistula if present 33 9 
6. Colostomy, with or without division 

of fistula 36 20 
c. Perineal dissection 3 2 
d. Laparotomy only 1 I 
e. No operation 3 3 


On one occasion laparotomy at 48 hours revealed 
gross peritonitis resulting from leakage of meconium 
through a perforation in the blind pouch of the 
rectur. This has not been found in any other case 
of anc: ectal agenesis, although failure to recognize 
the anomaly often delayed treatment until the third 
or fourth day of life. In 3 babies no operation was 
performed; I was a 2-lb. mongol with duodenal 
atresia also, 1 had absent abdominal musculature 
and severe talipes equinovarus, and the third died 
shortly after operation for csophageal atresia. 

The high proportion of deaths in the second 
group is due to the number of infants in this 
group in whom other abnormalities or illness made a 
major definitive operation unwise or unnecessary. 
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Subsequently the 16 survivors in this group who 
had had a primary colostomy were treated by:— 


Abdomino-perineal pull-through 
Perineal pull-down 1 
No further operation I 
The 1 child who has had no further operation is 
a mongol, although it is of interest that another 
mongol who has had a secondary pull-through carried 
out at the parents’ request has had a result which 
they far prefer to a colostomy. There were no opera- 
tive deaths. 
2. The remaining 38 children with anorectal 
agenesis who were referred for further opinion had 
been treated initially by :— 


Cases 
Colostomy 27 
Perineal dissection 9 
Urethral cut back 1 


Abdomino-perineal pull-through I 


One male child had been mistakenly thought to 
have a low anomaly and the urethra had been cut 
back in an attempt to locate the anal canal. 

These were further treated by :— 


Cases 
Abdomino-perineal pull-through 17 
Perineal dissection 14 


Sacral approach 
Left with permanent colostomy after division 
of recto-urethral fistula I 


Left with permanent colostomy following 
unsuccessful attempt at pull-through I 

No further operation 2 

Refashioning of anus I 


The one infant who had a refashioning of the 
anus had developed anal stenosis following an 
abdominal pull-through operation. The only death 
in this group was caused by suppurative pyelo- 
nephritis in a solitary kidney. 

Results of Treatment.—It has not been pos- 
sible to trace all the children with low anomalies for 
adequate follow-up. Of the 148 for whom there are 
complete records, 128, or over 85 per cent, have 
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10 can be directly attributed to the abnormality only 
being recognized by the onset of colonic inertia or 
overflow incontinence. This is more liable to occur 
in the vestibular ectopic anus and the stenosed anus 
as the anus in these two conditions is usually suffi- 
ciently large to allow the passage of a daily stool 
for some weeks or months; in the vulval ectopic anus 
there is usually more stenosis and the abnormality is 
noticed earlier. This colonic inertia was of such 
severity that rectal biopsy in 6 instances and barium 
enema in 2 was required to disprove the coexistence 
of Hirschsprung’s disease. This combination of 
congenital] abnormalities, although reported (Brayton 
and Norris, 1958), has not been found in any case 
in this series. 

Examination of the older male child who has 
been ‘cut back’ for a covered anus usually shows an 
apparently normal anus and anal canal with a good 
external sphincter and a normal puborectalis sling. 
In the female the cut-back vulval or perineal ectopic 
anus results later in a normal-looking perineum, the 
two orifices which were closely approximated at birth 
becoming gradually separated by the development 
of a ‘perineal body’. This separation does not occur 
in the similarly treated vestibular ectopic anus. 

Anal transplant has been carried out in 8 children 
with a vestibular ectopic anus, 4 previously having 
had a cut-back in infancy, and in 3 with a vaginal 
ectopic anus. It has produced a good result, both 
functionally and cosmetically in all cases, but 
2 children developed a post-operative rectovaginal 
fistula and required a colostomy and further repair 
before this good result was achieved. These fistula 
were caused by insufficient mobilization of the 
terminal bowel, which led first to tension on the 
new mucocutaneous suture line and then to its 
retraction. 

Of the 114 cases of anorectal agenesis, 69 sur- 
vivors have had operations which provided an anus 


Table I1V.-—-RESULTS OF TREATMENT OF LOW ANOMALIES 


Average Length 


No 
Type Total Deaths Follow- 

up 

The covered anus $3 3 8 
The ectopic anus :— 

1. Perineal and vulval $7 2 13 

2. Vestibular 33 3 3 

The stenosed anus 38 3 > 

Anal membrane 3 

192 it 31 


Follow- 
up Good Fair Poor of Follow-up 
42 37 5 _ 31 yr 
42 39 I 2 376 yr 
27 20 6 I $6 yr 
x 7 I _ 4°25 yr 
28 24 4 _ 3770 yr 
3 3 24 yr 
150 130 17 3 


normal bowel function. The results, according to 
the various types of anomaly, are set out in Table IV. 
A result is considered good when bowel control 
is normal without the use of regular laxatives; fair 
when continual supervision is needed to avoid recur- 
rent constipation or anal stenosis—-these children are 
usually being maintained on laxatives and supposi- 
tories; and poor when a state of severe colonic 
inertia or incontinence exists. The high percentage 
of good results has been achieved only by continual 
supervision, and many of these children spent some 
time in the fair category before normal function 
was gained. Re-stenosis of a previously dilated or 
cut-back anus often occurs; it is more liable to occur 
in the cut-back anus than in the stenosed anus at the 
normal site. Of the 20 fair or poor results, 


at the normal site; 36 of the remainder died from 
causes which will be discussed later. Nine children 
still have colostomies; 4 will be permanent and 
§ await further operation. The analysis in Table V 
of the present condition of these 69 children who 
have a normally situated anus has been based on 
hospital records, replies to questionnaires sent to 
parents, and, in many cases, by personal examination. 
Most of the children attend hospital regularly, enabling 
a clear impression as to the outcome to be gained. 
In the questionnaires we attempted to determine the 
continence of bowel and bladder, the age at which 
this was gained, and the ability of the child to lead 
a normal life. 

A result has been regarded as good when the 
child is continent of faces and urine, has his bowels 
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open spontaneously and regularly, and appears to 
have some degree of rectal sensation in that a call 
to stool is recognized, and soiling is only an occasional 
accident. A fair result is one in which the child 
is continent of faeces, except when these are unusually 
loose, although soiling may commonly occur, and in 
whom laxatives or suppositories are often required. 
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or in some instances initially unrecognized recto- 
urethral fistula; incontinence due to sacral agenesis 
and its associated nerve involvement; and stasis, and 
in one instance stone formation, in a diverticulum 
of the posterior urethra due to high division of the 
recto-urethral fistula. In some older children a 
recto-urethral fistula has been discovered only after 


Table V.—RESULTS OF TREATMENT OF ANORECTAL AGENESIS 


Total 


Abdominoperineal pull-through at birth 24 

Colostomy at birth. Abdominoperineal pull- 
through later 

Colostomy at birth. Perineal dissection later 

Perineal operation at birth. Further perineal 
operations later 

Colostomy at birth. Sacral approach later 


Some children whose bowel function is good but whose 
control of micturition is impaired have been included 
in this category. A poor result is one in which 
the child has virtually a perineal colostomy, having 
little or no bowel control or sensation. 

Finally each child’s state has been compared with 
that of a permanent abdominal colostomy, against 
which the result must be assessed, this being the 
only alternative treatment. Although several children 
have been judged Poor results, they are nevertheiess 
considered to be better than they would be with an 
abdominal colostomy. 

Rectal Atresia.—Two of the 3 surviving children 
who had rectal atresia are continent and now have a 
normal bowel habit at 9 and 2 years respectively. 
The third, whose bowel was pulled down via a sacral 
approach, has normal control of his bowel but is 
incontinent of urine. 

Complications of Treatment.—Colonic inertia, 
which has been discussed in relation to the low 
anomalies in the previous section, occurs also as a 
complication of the treated high anomaly. It may 
again be due to stenosis of the new anus following 
inadequate or excessive dilatation—for this produces 
scarring and therefore re-stenosis—but here there is 
also absence of the distal rectum and therefore of 
the sensory side of the reflex arc subserving defaca- 
tion. Long bowel training is required and in some 
cases it seems that as the child grows older and is 
better able to understand his disability increased 
control results without any palpable change in the 
puborectalis sling. If colonic inertia develops, laxa- 
tives and enemata are of little use owing to the atony 
of the bowel wall. The bowel must be emptied by 
manual evacuation of feces and colonic washouts 
and as it regains its tone laxatives and supposi- 
tories, of which dulcolax (diacetoxy-diphenyl-pyridyl- 
methane) has proved most satisfactory, may again 
be used. 

Most of the complications have occurred follow- 
ing treatment of the high abnormalities; urinary 
complications were the most frequent. Those which 
have been found are :— 

1. Recurrent urinary infection has been the most 
common of all complications. Its causes have been 
multiple, viz., associated congenital abnormalities of 
the urinary tract; bladder-neck obstruction ; recurrent 


No 
Follow- 
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an attack of urinary infection; there is little doubt 
that in some of these the fistula was closed at birth 
and only later became patent. Recurrent urinary 
infection has been found associated with dilatation 
of the upper urinary tract on excretory pyelography. 
On control of the infection, for example by division 
of a recto-urethral fistula, the dilatation has dis- 
appeared. Infection caused stone formation in 
2 children who had vesical calculi. Another child, 
who was suspected of having vesical calculi, was 
found to have stones in the blind loop of bowel 
distal to the colostomy, the urine having leaked back 
through a patent recto-urethral fistula. 

2. Bladder-neck obstruction has probably been 
secondary to damage to the pelvic splanchnic nerves 
during the dissection of the bowel or its subsequent 
pull-through. Retention has led to recurrent urinary 
infection and the condition has been treated by 
bladder-neck resection in 2 children and Y-V-plasty 
(Williams, 1958) in another 2 cases. 

3. Stricture of the posterior urethra has caused 
urinary obstruction. During operation traction on 
the blind loop of bowel readily displays the fistula, 
but also tents the urethra and renders it liable to 
damage by the transfixion stitch. 

Complications referable to the bowel itself have 
been :— 

1. Prolapse of the colostomy, which is more 
common in children than adults. The incidence of 
this complication has been decreased by always 
suturing the bowel both to peritoneum and abdominal 
wall. 

2. Breakdown of the anastomosis following clos- 
ure of the colostomy. Faulty technique may have 
played a part in this, but functional obstruction due 
to the inability of the distal bowel, defunctioned 
since birth, to respond to normal demands may have 
been responsible. 

3. Rectal prolapse has more often followed a 
primary than a secondary abdominal pull-through 
operation, owing to greater ease of mobilization of 
the bowel in the former. Secondary trimming has 
been required in 10 children. 

4. Anal stricture has followed breakdown of the 
suture line between bowel and perineal skin. This 
has been more frequent in children who have had a 
secondary pull-through operation. 
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5. Recurrent recto-urethral fistula has occurred 
in 10 children in whom a definitive operation had 
already been performed. Seven had had a perineal 
pull-down and 3 abdominal pull-through operations. 
Two of the 3 recurrences following the abdominal 
procedure were closed by perineal dissection at the 
first attempt, but only 3 of the 7 recurrences follow- 
ing the perineal pull-down were repaired by one 
operation. 

6. One child has suffered from recurrent pelvic 
abscesses following an abdominoperineal pull-through 
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Table VI.—MORTALITY 


SURGERY 


36 deaths in a total of 114 cases. However, as 
previously mentioned in the section on treatment, 
38 children had been referred following initial treat- 
ment elsewhere, and 1 of these died foliowing a 
later operation. There were therefore 76 children 
with anorectal agenesis seen in the neonatal period 
at Great Ormond Street and 35 of these died—a 
mortality-rate of 46 per cent. This formidable figure 
is attributable to the high incidence of severe associ- 
ated anomalies, no fewer than 24 of these 35 had 
other lesions such as congenital heart diseasc, 


CASES 


ANOMALY Tors, 


OPERATIVE OR 
IMMEDIATE 
POST-OPERATIVE Total 


MORTALITY 


OTHERS Percentage of 


Individual Total 


High 
Anorectal agenesis 114 18 
Rectal atresia 5 2 
Cloaca 9 I 
Ectopia cloace 1 


1 | 36 316 

2 40°0 
5 6 66°6 
2 3 


Low: 
Covered anus 53 
Ectopic anus: 
Perineal vulval 7 _ 
Vestibular 33 
Vaginal x 
Stenosed anus 38 _ 


Anal membrane 


3 3 $7 
2 2 35 
3 3 
3 3 79 


operation. It has not been possible to demonstrate 
a fistulous connexion between the bowel and these 
abscesses, which extend upwards towards the peri- 
toneal cavity, but it is assumed that one must exist. 

Amongst the more general complications there 
have been 4 children who have required laparotomy 
for small-bowel obstruction due to post-operative 
adhesions; all made an uneventful recovery. Post- 
operative sclerema neonatorum has been the sole 
cause of death in 1 infant and a contributing factor 
in 2 others. Factors which have predisposed to 
sclerema have been prematurity, infection, and 
probably a low body temperature. All major neo- 
natal operations in the last few years have been 
covered by prophylactic antibiotics and, owing to the 
inefficient temperature-regulating mechanism of the 
newborn baby, temperature loss during, as well as 
before and after, operation should be guarded against 
(Gough, 1960). Severe unexplained hypochromic 
anzmia has developed post-operatively in several 
children; hemoglobin levels of 40-60 per cent have 
responded to the prolonged administration of oral 
iron. 


MORTALITY AND CAUSES OF DEATH 


The total number of deaths in the series was 58; 
47 of these were in cases of the high and 11 in cases 
of the low anomaly. The overall mortality-rates 
were therefore 35:9 per cent and §-7 per cent 
respectively. 

Of more interest is the mortality-rate of the 
common high anomaly of anorectal agenesis which 
is shown in Table VI as 31-6 per cent, representing 


cesophageal atresia, or renal abnormalities which 
were themselves the cause of death. In the low 
anomalies, too, it was the associated abnormalities 
which caused 8 of the 11 deaths, 1 other dying of 
bronchopneumonia and 2 dying of unknown causes. 

In Table VI the numbers of deaths in each 
anomaly are listed. Operative deaths include all 
infants who died at operation or befcre discharge 
from hospital; other deaths were due usually to the 
late effects of associated anomalies. Table VII lists 
the causes of deaths which were known in all except 
3 of the high cases and 2 of the low. 


DISCUSSION 


Reports in the literature concerning the treatment 
of anorectal abnormalities have been increasing over 
the past ten years. Apart from the notable contribu- 
tions by Denis Browne (1950, 1955) and Stephens 
(1953a, b), most of these reports have been from 
North America. The standard text-books of pediatric 
surgery have also long been those of Ladd and Gross 
(1941), Gross (1953), and more recently that of 
Swenson (1958). The larger series of cases have 
been published by Moore and Lawrence (1952b) 
120 cases, Bacon and Sherman (1952) III cases, 
Bill and Johnston (1958) 70 cases, and Brayton and 
Norris (1958) 93 cases. Bill and Johnston have used 
a classification based on Keith’s embryological 
theories, whilst Brayton and Norris have used Ladd’s 
classification which divides the abnormalities into 
four types (1-4). 

Ladd’s Type 3 cases include examples of both 
the low and the high anomaly in our classification, 
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e.g., the covered and vestibular anus and anorectal 
agenesis. We have shown how great a difference 
there is in the prognosis between the two main 
groups, and their combination under Type 3 in a 
well-documented follow-up such as that of Brayton 
and Norris makes comparison impossible between 


Table VII.—Cavusts OF DEATH 
Anorectal Agenesis:— Cases 
Congenital heart disease 
Renal hypoplasia or infection 
sophageal anastomotic leak 
Leak from colostomy or rectal pouch 
Bronchopneumonia 
Adrenal haemorrhage 
Agenesis of bile-ducts 
Aspiration asphyxia 
Gastro-enterititis 
Cytomegalic inclusion disease 
Sclerema neonatorum 
Cause unknown 
No operation due to multiple abnormalities 


Potal 


> | 


Rectal Atresia:— 


Prematurity and sclerema neonatorum 1 
Anastomotic leak and sclerema neonatorum 1 
Total 2 
Cloaca:— 
Congenital heart disease I 
Renal hypoplasia or infection 3 
Gastro-enteritis 1 
Post-operative infection I 
Total 6 
Ectopia Cleaca:— 
Multiple abnormalities Total 3 
Covered Anus:— 
Congenital heart disease 2 
Bronchopneumonia I 
Total 3 
Ectopic Anus:— 
Renal agenesis 1 
Congenital heart disease I 
Bronchopneumonia 1 
Hemorrhage from Meckel’s diverticulum 
plus bronchopneumonia I 
Unknown I 
otal 
Stenosed Anus:— 
Congenital heart disease 1 
Agenesis of bile-ducts I 
Unknown I 
Total 3 


their series and the present one. These authors did, 
however, conclude that in Type 3 cases a primary 
definitive operation is the treatment of choice, and 
we agree with this conclusion both for the high and 
low anomalies. 


SUMMARY AND CONCLUSIONS 


1. A series of 323 children born with congenital 
abnormalities of the anus and rectum has been 
presented. The most important factor in differ- 
entiating these abnormalities and in deciding upon 
treatment and prognosis is whether the termination 
of the bowel is above or below the pelvic floor. 
Dependent upon this, the abnormalities have been 
grouped into ‘high’ and ‘low’ abnormalities and 
further classified, on a descriptive basis, into various 
types. 

2. The basic embryology has been briefly stated 


and explanations of the various abnormalities 
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reiterated. A cause for rectal atresia, based on the 
theory of vascular occlusion, has been suggested. 

3. The incidence, diagnosis, and treatment of the 
various types of abnormalities in the series have been 
stated. The high anomalies formed 40 per cent of 
the series and the low 60 per cent. Of the total cases, 
57 per cent were males and 43 per cent females. 

4. The results and complications of treatment 
have been stated. The high incidence of associated 
congenital abnormalities, especially of the urinary 
tract, has been stressed. 

5. The mortality-rate of children with anorectal 
agenesis first seen and treated in the neonatal period 
at Great Ormond Street was 46 per cent, the principal 
cause of death being an associated abnormality. The 
overall miortality-rate for high anomalies in the series 
was 35-9 per cent and for low anomalies §-7 per cent. 

6. It is concluded that the optimum treatment 
for the low anomalies of covered anus and perineal 
and vulval ectopic anus is the cut-back operation of 
Denis Browne (1950). Transplantation of the anus 
is preferable in the rare vaginal and the more common 
vestibular anus. Anal dilatation is an essential part 
of post-operative care, and in itself is adequate treat- 
ment for anal stenosis. 

In the high abnormality of anorectal agenesis, 
the optimum treatment, in an otherwise fit baby, is 
an abdominoperineal pull-through operation as an 
initial definitive procedure. In the presence of other 
severe abnormalities a right transverse colostomy, 
and if possible division of a recto-urethral fistula, 
should be performed. 
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LYMPHOSARCOMA IN CHRONIC ULCERATIVE COLITIS 
WITH REPORT OF TWO CASES 
By J. S. CORNES, J. C. SMITH, anp W. F. W. SOUTHWOOD 


FROM THE RESEARCH DEPARTMENT, ST 


ALTHOUGH lymphosarcoma complicating chronic 
ulcerative colitis is often referred to in review articles, 
very few cases have actually been recorded in the 
literature. Bargen (1928), in a study of malignant 
disease associated with chronic ulcerative colitis seen 
at the Mayo Clinic, reported 2 cases of lympho- 
sarcoma and 1 case of lymphatic leukemia. These 
cases have been frequently referred to by other 


workers and by Bargen and his colleagues in numerous 


later publications. In the original paper (Bargen, 
1928) only 1 case is described in detail. This was a 
man, aged 40 years, with a five-year history of 
chronic diarrhoea having three to fifteen bowel motions 
a day before the sudden onset of pain in the right 
iliac fossa. A firm, tender, nodular mass was palpable 
in the right lower quadrant of the abdomen and at 
operation a tumour was found in the cecum which 
was considered to be malignant. An ileostomy was 
performed; two months later the mass was resected 
and the patient was alive and well a year after the 
operation, This tumour was an ulcerating lympho- 
sarcoma of the cecum without involvement of the 
regional lymph-nodes. Rankin and Chumley (i929) 
again referred briefiy to these 2 cases in a paper on 
lymphosarcomas of the colon and rectum. The 
second case reported by Bargen (1928) was said to be 
an example of Hodgkin’s disease of the transverse 
colon in a patient with chronic ulcerative colitis who 
died eighteen months later from generalized Hodgkin’s 
disease. 

Cattell and Boehme (1947) described the case of 
a woman, aged 26 years, who had suffered from 
ulcerative colitis for fifteen years and was treated by 
ileostomy. Three years later she died from massive 
hemorrhage from the ileostomy and the rectum. 
At autopsy she had chronic ulcerative colitis with 
polyposis affecting the whole colon, an adeno- 
carcinoma of the rectum, and a reticulum-cell sarcoma 
in the cecum. Deposits of reticulum-cell sarcoma 
were found in the regional lymph-nodes, liver, and 
lungs. 
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Warren (1959) described a series of malignant 
lymphomas of the duodenum, small intestine, and 
colon seen at the Lahey Clinic, 2 of which were 
associated with chronic ulcerative colitis. One was 
in a patient whose ulcerative colitis had been 
quiescent for eight years and who complained of 
rectal bleeding and constipation. A left hemicolec- 
tomy and abdominoperineal excision of the rectum 
was performed for an adenocarcinoma of the splenic 
flexure and a malignant lymphoma of the recto- 
sigmoid; this patient lived for approximately one 
year. 

The second case was in a patient with long-standing 
ulcerative colitis who was treated by left hemicolec- 
tomy. Examination of the operation specimen showed 
a diffuse lymphoma involving the rectum. Post- 
operatively he developed multiple abdominal fistule 
and died six months later. These 2 cases were labelled 
lymphomas because the author was unable to classify 
them in any of the recognized groups of malignant 
tumours of lymphoid tissue. 

Because very few cases have been reported and 
there is little information on this condition, we wish 
to set on record 2 cases of lymphosarcoma complica- 
ting ulcerative colitis, one seen at St. Mark’s Hospital 
and the other at University College Hospital, London, 
and to draw attention to some of the pitfalls in 
diagnosis. 

CASE REPORTS 

Case 1.—Mrs. M. Z., aged 42 years, gave a past history 
of intermittent chronic diarrhoea, melana, and weight 
loss over a period of eleven years (1943-54). For four 
years prior to her admission to St. Mark’s Hospital in 
October, 1958, she had been in relatively good health 
apart from the two months before admission, when she 
complained of abdominal discomfort, loose stools, and 
diarrhea. Examination revealed an indefinite, mobile, 
non-tender mass in the left iliac fossa; there was no 
palpable superficial lymphadenopathy and a_ chest 
radiograph appeared to be normal. The hemoglobin 
was 12-3 g. per cent and the white blood-cells 9600 per 
c.mm., with a normal differential. A provisional diagnosis 
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of carcinoma complicating chronic ulcerative colitis was 
made and Mr. Lloyd-Davies performed a one-stage 
proctocolectomy with terminal ileostomy. At the operation 
one tumour was found in the sigmoid colon and another 
in the upper third of the rectum (Fig. 64) and both were 
thought to be carcinomas. The liver and spleen appeared 
to be normal and no enlarged lymph-nodes were seen. 
Six months after the operation she complained of dull 
pain in the left iliac fossa and examination revealed the 


Fic. 64.—Case 1. Sigmoid colon and rectum. Chronic ulcera- 
tive colitis, with two separate primary lymphosarcomas. 


presence of a mass which was considered to be a recurrent 
tumour. External irradiation was applied. This produced 
symptomatic relief and no tumour has been palpable 
since. When last seen, in January, 1960, she was in good 
health. 

EXAMINATION OF THE OPERATION SPECIMEN showed a 
normal terminal ileum and ulceration of the ileocecal 
valve, with a small granulomatous polyp at this site. The 
colon was shortened, the mucosa was granular and 
congested, and in the sigmoid colon there was a tumour 
10 cm. long which completely encircled the bowel. The 
cut surface was soft and greyish-white in colour, and the 
tumour extended right through the muscle coats into 
the surrounding pericolic fat. In the anterior quadrant of 
the upper third of the rectum, § cm. below the first tumour, 
there was an infiltrating growth 4 cm. in diameter, the 
cut surface of which appeared to be similar to the tumour 
in the sigmoid colon, but did not reach the perirectal fat. 
Microscopy showed a chronic ulcerative colitis in the 
healing phase affecting the whole colon. Close to the two 
tumours there was a considerable increase in submucous 
lymphoid tissue and no sharp transition between the two 
tumours and this tissue could be seen. Both were lympho- 
blastic lymphosarcomas, the cells varying from normal 
lymphocytes to cells twice their size. A few mitotic 
figures could be seen. In the rectum and sigmoid colon 
the muscle coats were destroyed by tumour cells. The 


muscle-fibres appeared to be eaten away by the tumour 
masses and there was a conspicuous absence of any 
surrounding fibrous reaction. Sections taken from 
seventeen hemorrhoidal lymph-nodes were all free from 
involvement. 


Case 2.—Mr. H. S., born 1894. He first began to 
suffer from diarrhea, 
1943. 


with blood 
A year later he 


in his stools, in 


December, was admitted to 


FiG. 65.—Case 2 Iwo photomicrographs showing a 
lymphoid tumour, of reticulum-cell type, in the submucosa 
and muscle coats of the ascending colon 100.) 


University College Hospital for examination and investiga- 
tions. He was then passing about ten loose, blood- 
stained motions daily. There was some abdominal 
tenderness but no other abnormality was found; sigmoid- 
oscopy showed a congested mucosa which bled easily 
when touched. Barium-enema studies on two separate 
occasions shewed the typical appearances of a chronic 
ulcerative colitis and no pathogens were isolated from the 
stools. He was traced medically for ten months and 
discharged from hospital slightly improved. From 1945 
to May, 1959, he continued to suffer from diarrhea, 
having three to ten loose bowel motions daily, but in May, 
1959, there was an exacerbation of his symptoms, with 
abdominal pains, increasing diarrhea, and weight loss. 
A large, firm mass was palpable in the right iliac fossa and 
a barium enema showed this to be in the cecum. There 
was no palpable superficial lymphadenopathy and a chest 
radiograph was normal. The hemoglobin was 11.4 g. per 
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cent and the white blood-cell count was 11,800 per c.mm., 
with a normal differential. 

He was admitted to University College Hospital with a 
provisional diagnosis of carcinoma complicating ulcerative 
colitis and a laparotomy was performed by Mr. A. J. 
Gardham on June 2. The presence of a large mass in the 
cecum was confirmed and the remainder of the colon 
appeared shortened and rigid. No growth was apparent 
elsewhere. The liver and spleen appeared normal and the 
only enlarged nodes seen were those around the superior 
mesenteric vessels, close to the cecal tumour. The nodes 
were soft to palpation and were thought to contain 
secondary tumour deposits. A palliative right hemi- 
colectomy was therefore performed, and bowel continuity 
restored by side-to-zide ileocolic anastomosis. 

He made an uneventful recovery and was sub- 
sequently given a post-operative course of deep X-ray 
therapy. Following the operation he felt much better, put 
on weight, and suffered from only slight diarrhoea, but 
nine months later he was readmitted to hospital with a 
recurrence and at laparotomy a large growth was found in 
the transverse colon, just distal to the anastomosis. This 
was resected and found to be similar to the primary 
tumour removed nine months earlier. His post-operative 
progress was stormy, but at the time of writing he seems 
to be recovering satisfactorily. 

EXAMINATION OF THE OPERATION SPECIMEN showed a 
normal terminal ileum, a large ulcerating tumour in the 
c#cum, two small plaques of growth in the ascending 
colon, and areas of healed chronic ulceration in the 
transverse colon. On sectioning, the cecal tumour could 
be seen growing right through ti-e muscle coats but there 
was no obvious invasion of the pericolic fat. The tumour 
extended downwards to involve the appendix. The plaques 
of growth in the ascending colon were confined to the 
mucosa and submucosa. Microscopy showed lymphoid 
tumours of reticulum-cell type (Fig. 65). The cells were 
large, with abundant, pale-staining, amphophilic cyto- 
plasm showing a syncytial arrangement in some areas. 
The nuclei were large, ovoid, and slightly indented. 
Many bizarre nuclei were also seen throughout the 
tumours. The muscle coats were invaded and replaced 
by the tumour masses and no surrounding fibrous reaction 
was seen. Two out of four regional lymph-nodes taken for 
histology were found to contain secondary lymphoma. 
Sections of the colon away from the tumour areas showed 
the histological appearances of a chronic quiescent 
ulcerative colitis. 


DISCUSSION 


In all reported cases lymphosarcoma, like carci- 
noma, occurred in the late stages of ulcerative colitis, 
usually when the disease had burnt itself out and 
become quiescent. The development of lympho- 
sarcoma was associated with the recurrence of symp- 
toms seen in the earlier phases of the disease and the 
symptoms suggested the development of a malignant 
tumour in chronic quiescent ulcerative colitis. 
Clinically, radiologically, and at operation it may be 
impossible to distinguish a lymphosarcoma from 
carcinoma because carcinomas developing in chronic 
ulcerative colitis often have a bizarre appearance 
(Counsell and Dukes, 1952). Such carcinomas are 
occasionally multiple and may spread diffusely along 
the colon. The true nature of these tumours is 
usually not established until sections have been 
examined under the microscope. We agree with 
Warren (1959) that the finding of lymphosarcoma 
in chronic ulcerative colitis stresses the fact that 
long-standing ulcerative colitis, regardless of long 
periods of quiescence, is an invitation to malignant 
degeneration. 
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Lymphosarcoma is an unusual complication of 
chronic ulcerative colitis. In 352 operation specimens 
of part or all of the large intestine removed for 
ulcerative colitis which were examined in the research 
department of St. Mark’s Hospital there were 16 
carcinomas and only 1 lymphosarcoma. In a series 
of 663 patients suffering from ulcerative colitis, seen 
at the Gordon Hospital, London, there were 19 cases 
of large-intestinal carcinoma and no lymphosarcoma 
(Dawson and Pryse-Davies, 1959). Similarly, in 222 
operation specimens removed from patients with 
ulcerative colitis at the Queen Elizabeth Hospital, 
Birmingham, there were 1§ carcinomas (Slaney and 
Brooke, 1959) but no lymphosarcoma (Brooke, 1959). 

Primary lymphosarcoma of the colon and rectum 
is, in itself, an uncommon disease, and at St. Mark’s 
Hospital only 4 lymphosarcomas have been seen 
among 4595 malignant large-intestinal tumours 
during the period 1928-58 inclusive. Many of the 
cases recorded in the literature are, in fact, secondary 
involvement of the bowel in generalized disease. 
They were reported as primary bowel tumours because 
the earliest, or most important symptoms, were 
referable to the bowel or because the lesion in the 
bowel was larger and more impressive than the lesions 
seen elsewhere. To make the clinical diagnosis of a 
lymphosarcoma primary in the bowel, it is necessary 
to show that there is no obvious palpable superficial 
lymphadenopathy, that the mediastinal lymph-nodes 
are not enlarged as shown by chest radiography, that 
the liver and spleen appear free from tumour at the 
time of operation, and that the only lymph-nodes 
obviously affected are those in the immediate neigh- 
bourhood of the bowel lesion. A white blood-cell 
count will also help to exclude the possibility of a 
lymphatic leukemia. If such strict and reasonable 
criteria are employed very few cases of primary 
lymphosarcoma of the colon and rectum have been 
recorded. We have been able to find only 19 reported 
cases where there was sufficient data on the clinical 
and pathological findings to be sure that we were 
dealing with a malignant tumour of lymphoid tissue 
primarily situated in the colon or rectum. 

It is not possible to determine whether the 
association of lymphosarcoma and ulcerative colitis 
is significant or not, but the finding of such an un- 
common disease on 7 occasions in cases of chronic 
ulcerative colitis may possibly have some significance 
and an association between these two diseases cannot 
be completely excluded. It is tempting to imagine 
that there might be some relationship between the 
repeated episodes of lymphoid hyperplasia seen in the 
quiescent phases of the disease and the eventual 
development of lymphosarcoma. 

When malignant tumours of lymphoid tissue are 
muitiple and involve long segments of the small or 
large intestines, the patient’s symptoms can closely 
mimic those of ulcerative colitis. One patient was 
seen at St. Mark’s Hospital with a history of central 
abdominal pains for several years, diarrhoea for one 
year, and melzna for six months. He was diagnosed 
as ulcerative colitis and treated with cortisone at 
another hospital. After an initial improvement he 
relapsed and was later admitted to St. Mark’s 
Hospital for surgery. At operation the colon was 
normal but multiple small tumours were present 
throughout the jejunum and ileum; 30 cm. of 
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jejunum were resected and examination showed 
multiple lymphocytic lymphosarcomas in the sub- 
mucosa, with some invasion of the underlying muscle 
coats. When such lesions are present in the colon, 
not only do the symptoms mimic ulcerative colitis, 
but barium-enema study may even suggest such a 
diagnosis (Ralston and Wasdahl, 1958). 

In the healing phase of ulcerative colitis dense 
accumulations of lymphocytes, with some plasma 
cells, can be seen in the lamina propria and super- 
ficial submucosa (Lumb, 1958). These cells diffusely 
infiltrate the muscularis mucosz with fragmentation of 
the muscle elements and it is possible that sections 
from such lesions might be misdiagnosed as lympho- 
sarcomas by inexperienced observers. In the defunc- 
tioned colon or rectum these changes are even more 
pronounced. There is a dense lymphocytic infiltration 
with an increase in the number of follicles in the 
submucosa, and to a lesser extent in the subserous 
coat (Lockhart-Mummery, 1956). We agree with 
Stout (1955) that the criterion used to determine 
whether a primary lymphoid tumour in the bowel is 
benign or malignant should be whether or not the 
muscle coats have been invaded. If they have, the 
growth must be regarded as malignant. Azzopardi 
and Menzies (1960) have drawn attention to the 
characteristic appearances of lymphoid tumours 
invading the muscle coats. The destruction of the 
muscle coats is usually more complete than with 
carcinoma, there is a conspicuous absence of any 
surrounding fibrous reaction, and the muscle coats 
appear to be punched out by the tumours. Lympho- 
cytes are occasionally present around the blood-vessels 
and nerves in the muscle coats in ulcerative colitis, 
but these infiltrations are slight and only tiny focal 
collections of cells can be seen. Destruction of the 
muscle coats is not a feature of chronic ulcerative 
colitis; in fact, the muscle coats are almost invariably 
thickened either as a result of hypertrophy or, more 
probably, because of the shortening of the colon. 

The prognosis of primary malignant tumours of 
lymphoid tissue in the colon and rectum is not known. 
Too few examples have been recorded and most 
published cases are either secondary tumours or lack 
sufficient data for a critical study of this condition. 
The influence of ulcerative colitis on primary lympho- 
sarcomas of the large intestine cannot, therefore, be 
determined, but the finding of recurrent growth in 
both these patients within a year hardly suggests a 
good prognosis. 


SUMMARY 


1. Lymphosarcoma is an unusual complication of 
chronic ulcerative colitis. Two cases of primary 
lymphosarcoma of the large intestine in patients with 
chronic ulcerative colitis are described and § similar 
cases reported in the literature are discussed. 
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2. Care must be taken to differentiate the 
dense accumulations of lymphoid tissue seen in the 
submucous and subserous coats of the defunctioned 
large intestine or in the healing phases of ulcerative 
colitis from true lymphosarcoma. The diagnosis of 
lymphosarcoma primary in the colon should not 
be made in the absence of invasion of the muscle 
coats. 

3. The symptoms of diffuse lymphosarcoma of 
the intestinal tract may closely mimic ulcerative 
colitis and even barium-enema studies may suggest 
such a diagnosis. 

4. It is suggested that there may be a significant 
association between lymphosarcoma and chronic 
ulcerative colitis. 


ADDENDUM 


Since the preparation of this paper both the 
patients have died. In neither case was a post-mortem 
performed, but both were noted to have masses which 
were presumed to be recurrent growth before death, 
and their progress was that of persons dying of malig- 
nant disease. 

The first case died one year and nine months, and 
the second one year and two months, after the original 
operation, confirming the poor prognosis of this 
condition. 
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NON-SPECIFIC ULCERATION OF THE CH:CUM* 
By IAN S. RUSSELL 


DEPARTMENT OF SURGERY, UNIVERSITY OF MELBOURNE, ROYAL MELBOURNE HOSPITAL 


INTRODUCTION 


THE importance of a thorough knowledge of the 
range of possible pathological processes occurring 
in any region of the body subjected to surgical 
exploration is self-evident. Since the right iliac fossa 
is the region of the abdomen most frequently explored 
it is clear that anyone engaging in abdominal surgery 
must be familiar with the less common (and therefore 
less well-known) lesions found in this region. 
Non-specific ulceration of the cecum is such a 
lesion. Reference to the literature would suggest 
that it is of considerable rarity as judged by the fact 


parallels the development of more commonly 
observed ulcers at other sites in the body. 

Areas of non-specific cecitis (typhlitis) are not 
infrequently observed at laparotomy, and it would 
seem that most of these areas settle down without 
progressing to ulceration (Emmett, 1954). Case I is 
an example of such a lesion. 


CASE REPORTS 


Case 1.—Miss L. V., 22 years of age, presented with 
malaise, fever, and colicky pain in the right iliac fossa of 
48 hours’ duration. Her temperature was 37-9 C., and 
examination revealed the typical signs of acute appendicitis. 


F1G. 66.—A, A photomicrograph of the biopsy taken from the edge of the cecal ulcer in Case 3. The ulcer crater is seen to be filled 


with exudate consisting of fibrin and small round cells. (= 24.) 


magnification, showing the non-specific granulation tissue in greater detail. ( = 


that less than 100 cases have been reported during the 
past 130 years. Moreover, reading the published 
case records leads one to believe that non-specific 
cecal ulceration is a condition calling for extensive 
surgical excision, a conclusion which is not supported 
by the results of less extensive procedures employed 
in some of the cases reported in this paper. 

When considering the natural history of a lesion 
such as non-specific ulceration of the cecum, it is 
permissible (in the absence of more accurate informa- 
tion) to infer the sequence of events from a study of 
a small series of isolated observations which appear 
to represent different stages in the development of 
the condition. This line of argurnent bears greater 
conviction if the sequence of events which it suggests 


* This review was carried out whilst the author was 
holding a grant from the Aid-Cancer Council of Victoria. 


B, A photomicrograph of the area indicated in A under higher 
64.) 


However, at operation the appendix was normal and the 
only finding was an inflamed edematous plaque 4 cm. in 
diameter on the lateral cecal wall—palpation of which 


failed to reveal an ulcer crater. Appendicectomy was 
performed and the abdomen closed without drainage, 
following which the patient made an uneventful recovery. 


However, on occasion, a lesion such as that 
described above mav progress to ulceration, and if 
laparotomy is carried out at this stage in the disease 
process, a shallow ulcer may be palpable in the centre 
of an area of acute inflammation. 


Case 2.—Miss I. M., 18 years of age, presented with 
the history and findings on examination typical of acute 
appendicitis. At operation the peritoneal cavity contained 
a little free fluid, the cecum was reddened and had a 
readily palpabie ulcer on its postero-medial aspect 
adjoining the ileocecal valve. The adjacent lymph-nodes 
were enlarged and the appendix was normal. Appendi- 
cectomy was performed and the abdomen closed. 
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Convalescence was uneventful and a barium enema one 
month later revealed no cecal abnormality. (Similar 
cases have been reported by Bulmer (1947) and Horne 
(1955) in which an acute ulcer was detected at operation 
and in which the abdomen was simply closed. In both 
cases a barium enema was performed later and failed to 
reveal any abnormality of the cecum.) 


Fic. 67.—A photograph of the barium enema in Case § 
showing a stricture in the cecum. Tenderness was elicited over 
this area which was considered to be inflammatory in origin. 
At laparotomy eight weeks later the lesion had almost com- 
pletely resolved. 


Case 3.—Mrs. P., 38 years of age, presented to her 
doctor complaining of pain in the right iliac fossa and a 
diagnosis of acute appendicitis was made. However, at 
operation the appendix was normal and there was an ulcer 
3 cm. in diameter on the anterior aspect of the cecum 
adjacent to the ileocewcal valve. The ulcer had a discrete 
raised edge which was readily palpable through the 
czxcal wall. A biopsy was taken from the edge of the ulcer. 
The patient made an uneventful recovery and remains 
well ten years later. Histological examination revealed a 
typical non-specific inflammatory process (Fig. 66). 

Clearly an ulcer having formed may penetrate 
into the posterior abdominal wall, as has been 
described by Moore (1939), or may perforate, giving 
rise either to a local abscess (Case 8) or to general 
peritonitis. 

Case 4.—Mr. S., 79 years of age, presented with 
general peritonitis, and laparotomy revealed a large ulcer 
of the cecum with a 2-cm. perforation which permitted 
the free escape of bowel contents. It was appreciated that 
this lesion was a benign ulcer; however, as simple closure 
was not possible a right hemicolectomy was performed. 
He initially improved but later developed renal failure and 
died. Histological examination of the cecal wall revealed 
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a number of intramural abscesses and intense infiltration 
by macrophages and polymorphs. 

On the other hand, the ulcer may heal, and, 
healing having occurred, the changes associated with 
repair will mask the histological features of the initial 
destruction process. 


Fic. 68.—A photograph of a barium enema in Case 6 
showing a filling defect in the caecum. Preservation of the 
mucosal pattern over the involved area suggested an inflam- 
matory lesion and this was confirmed at laparotomy 


Case 5.—Miss A. D., aged 45 years, presented to her 
doctor following a small hamatemesis. She stated that 
she had suffered from lower abdominal discomfort for 
two years; that six years previously she had had an 
appendicectomy; and that she had received treatment for 
pulmonary tuberculosis twelve years previously. A 
barium meal disclosed no abnormality, but a barium 
enema revealed a persistent narrowing of the cecum 
(Fig. 67), which was tender on palpation. It was accord- 
ingly suggested that the lesion in the cecum was tuber- 
culous, and following an 8-week course of anti-tuberculous 
drugs the cecum was explored. At operation there was 
only a slight generalized thickening of the cecal wall and 
no palpable ulcer or mass. Right hemicolectomy was 
performed and this was followed by an uneventful 
convalescence. On opening the operative specimen it was 
apparent that there was an area 3 cm. in diameter in which 
the normal mucosal folds had disappeared. Histological 
examination revealed only an area of submucosal fibrosis 
and some accumulation of small round cells as evidence 
of past inflammation; there were no histological features 
to suggest a tuberculous basis. The presence of a filling 
defect eight weeks prior to operation and the macroscopic 
and microscopic appearance of the specimen support the 
belief that the lesion was a non-specific cecal ulcer. 
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Should the inflammatory process be less severe a 

chronic inflammatory mass may develop (Parker and 

Serjeant, 1957; Rosser, 1944). , 


Case 6.—Mr. W. M., 25 years of age, presented with 
six months’ colicky lower abdominal pain, nausea, loss of 
2} stone in weight, and the passage of a small quantity of 
bright blood per rectum. Deep tenderness was present in 
the right iliac fossa and a barium enema revealed a filling 
defect in the cecum. The radiologist considered a 
neoplasm to be the most probable diagnosis. However, 


Fic. 69.—A photograph of the resected specimen from 
Case 6 (Fig. 68), showing the terminal ileum and cecum 
opened along its anti-mesenteric border. An ulcerated area 
can be seen adjacent to the ileocecal valve. 


Fic. 70.—A photograph of a histological section through the ulcer seen in Fig. 69 (Case 6). 
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Case 7.—Mr. M. M., 37 years of age, had had an 
interval appendicectomy performed eight years previously 
and had suffered recurrent bouts of pain in the right iliac 
fossa for four months prior to presentation. Physical exami- 
nation revealed slight tenderness and fullness in the iliac 
fossa and a barium enema disclosed an irregular narrowing 
of the cecum, terminal ileum, and ascending colon. 


Fic. 71.—A photograph of the resected specimen from 
Case 7, showing terminal ileum and caecum opened to reveal 
an irregular lobulated mass arising from the ceacum and 
extending upwards to involve the ascending colon. Histo- 
logical examination revealed necrosis of the mucosa although 
this was not apparent macroscopically. 


A mucosal defect lined by hamorrhagic 


granulation tissue is seen extending down to the muscularis which is infiltrated with small round cells and polymorphs. (« §.) 


as the mucosal pattern was not completely obliterated, he 
did not rule out the possibility that the mass was inflam- 


matory (Fig. 68). Laparotomy disclosed a large cecal 
mass adherent to the posterior abdominal wall and 
enlargement of the adjacent lymph-nodes. A provisional 
diagnosis of carcinoma of the cecum was made and a right 
hemicolectomy performed, following which the patient 
recovered uneventfully. (Fig. 69.) 

Histological examination revealed a mucosal defect 
lined by hemorrhagic granulation tissue in which there 
were many macrophages and polymorphs. This defect 
extended down to the muscularis which was infiltrated 
with small round cells and polymorphs (Fig. 70). 


At laparotomy an inflammatory mass arising from the 
cecum was found and a right hemicolectomy was per- 
formed. An uneventful convalescence ensued, and when 
last seen (three years after operation) he was very well. 
Examination of the specimen revealed thickening of the 
cecal wall extending upwards to involve the ascending 
colon. The mucosal surface was irregularly lobulated and 
nodular, but macroscopically not ulcerated (Fig. 71). 
Histological examination revealed that the mucosa was 
necrotic over an area 4 cm. in diameter. The base of the 
ulcer was covered with fibrin and leucocytes and there was 
considerable endarteritis and accumulation of polymorphs 
and plasma cells. 
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Case 8.—Mrs. L. S., 34 years of age, had an abscess in 
the right iliac fossa drained six weeks before admission 
and for the two months prior to this operation had 
suffered from colicky abdominal pain and nausea. A firm 
tender mass, thought to be an appendicular abscess, was 
palpable in the right iliac fossa and was treated con- 
servatively. As her symptoms failed to subside laparotomy 
was undertaken and a mass, considered to be neoplastic, 
was found in the wall of the cecum. A right hemicolec- 
tomy was performed, from which the patient recovered 
uneventfully. On opening the operation specimen, the 
lumen of the bowel was found to be considerably narrowed 
by an ulcerating fungating mass 8 cm. in length arising 
from the cecum and adjacent ascending colon. Firm 
white tissue replaced the wall and extended out into the 
surrounding fat, and the adjacent lymph-nodes were 
replaced by similar tissue (Fig. 72). Histological examina- 
tion confirmed the presence of areas of ulceration of the 
mucosa and revealed gross inflammatory infiltration of the 
mucosa and submucosa. In some areas polymorphs were 
numerous but in most parts lymphocytes predominated. 
Section of an adjacent lymph-node also revealed typical 
inflammatory changes. 

It is of interest to note at this juncture that in 
these last three patients the ulcers were multiple and, 
furthermore, the changes were not confined to the 
cecum but had extended to involve the ascending 
colon and terminal ileum. 


REVIEW OF THE LITERATURE 


Although Cruveilhier is credited with first 
describing non-specific ulceration of the cacum in 
1832, it is doubtful whether he recognized this 
condition as a specific entity. His treatise on ulcera- 
tion of the intestine (Maladies des Intestins, 
Anatomie Pathologique, 1835) is devoted almost 
entirely to tuberculosis and only in conclusion does 
he mention that on occasion he has seen ulceration 
of the small and large bowel occur in patients in 
whom there was no eviderce of tuberculosis. 

In 1928 Barron reviewed 50 cases of ulcer of the 
colon, and by 1941 Barlow was able to collect 78 cases 
from the literature. These publications included 
ulcers at ail sites in the colon, and of the total number 
reported half were cecal ulcers. However, it was 
appreciated that many of the earlier cases were 
instances of ulcerative colitis or diverticulitis or were 
of other known aetiology (e.g., the case reported by 
Greenhow in 1848 where diffuse colonic ulceration 
followed the administration of mercuric chloride). 

While it is apparent that cases such as this have 
no place in any review of non-specific cecal ulcer, 
this lesion was nevertheless recognized as a clinical 
and pathological entity by early writers, and St. 
Bartholomew’s Hospital Report of 1887 included 2 
cases of cecal ulceration progressing to perforation 
and fatal peritonitis. 


AETIOLOGY 


Lack of precise information concerning the 
factors responsible for the development of non- 
specific czcal ulceration has permitted the growth 
of a large number of doubtful theories of aetiology. 
Mechanical trauma, chemical damage (Cameron, 
1939), decreased vascularity of the cecal mucosa 
(Wilkie, 1937; Cameron, 1939), dietary factors 


(Harrison, 1940), inflammation in a cecal diverticu- 
lum (Fox 1951), and even habitual! constipation (Kerr, 
1935) have been put forward as causative factors. 
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Many authors have drawn a comparison between 
this lesion and peptic ulcer (Barron, 1930; Cameron, 
1939; Barlow, 1941), finding support in the similarity 
between cecum and duodenum, both of which admit 
fluid through an orifice guarded by a sphincter. 


FiG. 72.—A photograph of the resected specimen from 
Case 8 showing terminal ileum and cecum. An ulcerating 
fungating mass is seen arising from the cacum and there is 
infiltration of the cacal wall by dense inflammatory tissue 


The feature of non-specific cecal ulcer which 
seems to have impressed writers most is the close 
relationship which the site of ulceration is said 
to have to the ileocecal valve (Cameron, 1939; 
Harrison, 1940.) However, as comparable ulcers do 
occur elsewhere in the colon (Katifi, 1956) and even 
in the blind loop of an intestinal anastomosis (Clawson, 
1953; Wangensteen, 1955), it is highly unlikely that 
any local factor in the ileocecal region is of impor- 
tance in the production of cecal ulcers. Moreover, 
in the absence of any characteristic histological 
appearance it is doubtful whether cecal ulceration 
even deserves to be regarded as a specific entity. 

On occasion there may be considerable difficulty 
in distinguishing other varieties of inflammatory 
process in the ileocecal region and it may well be 
that the non-specific cacal ulcer is related to seg- 
mental colitis or even to Crohn’s disease. 


TREATMENT 


It has been pointed out that the fate of a cecal 
ulcer is comparable with that of ulcers occurring 
elsewhere in the gastro-intestinal tract. It is difficult 
to estimate how frequently healing occurs, but it is 
possible that some cases of “mild subsiding appendi- 
citis’’ may be in actual fact cecal ulcers which heal 
completely (Parker and Serjeant, 1957). 

On reviewing the literature the impression is 
gained that non-specific ulceration of the caecum is 
associated with a high mortality and that any sugges- 
tion that healing may occur is untenable. This view- 
point is not limited to the early writers; Rabinovitch, 
Rabinovitch, and Lipton in 1958 stated that acute 
ulceration of the cecum is a progressive lesion and 
that perforation will occur in all cases. Furthermore, 
Lipton and Reisman (1951) from their review of the 
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literature concluded that no case has survived without 
operation and estimate the operative mortality to be 
40 per cent. Similar figures have been quoted by 
Cameron (1939) and Harrison (1940). However, 
in evaluating these statements it must be remembered 
ihat a positive diagnosis of cecal ulcer can only be 
established at operation or autopsy, and hence any 
series will tend to include a significant proportion of 
fatal cases. 

Non-specific ulceration of the cecum is an 
operative diagnosis and the surgeon may be confronted 
with this lesion at the following stages of its 
development :— 

1. Chronic Inflammatory Mass.—Such a 
mass may be detected on clinical examination, by a 
barium enema, or at laparotomy. Resection will be 
indicated both on the merits of the mass itself and 
because the precise diagnosis will be uncertain, and 
willremain so, until the resected specimen is examined 
post-operatively. 

2. Pericw#cal Abscess.—This may be diagnosed 
either pre-operatively or at laparotomy (the case 
having probably been regarded as an appendicular 
abscess and treated conservatively). At operation 
drainage of the abscess should be undertaken and 
if a fecal fistula subsequently develops appropriate 
treatment will be instituted. 

3. General Peritonitis.—Laparotomy will reveal 
the causative benign cecal ulcer which should be 
oversewn or resected depending on the local prob- 
lems and the general condition of the patient. 

4. Unperforated Ulcer.—The appropriate 
management of the complicated cxcal ulcer follows 
well-established general surgical rules. However, 
when faced with a simple unperforated ulcer many 
surgeons, fearing progression to perforation and 
considering it unlikely that healing will occur, have 
performed a right hemicolectomy. This attitude is 
no doubt due to the writing of previous authors who, 
impressed by the reported high mortality, have felt 
that the ulcer must either be resected or at least over- 
sewn (Eagleson, 1952). (Right hemicolectomy has of 
course also been performed in some cases in which 
the benign nature of the lesion was not appreciated.) 

Few cases have been recorded in the literature in 
which no attempt was made either to resect or 
oversew the ulcer, the surgeon being content with 
simple closure of the abdomen. (Bulmer (1947), 
Tagart (1953), Horne (1955), and De Camp and 
Penick (1956) have each reported I case.) 

In view of the increased morbidity and mortality 
following hemicolectomy as compared with simple 
laparotomy, it is clear that one must critically evaluate 
the indication for such an extensive procedure. In 
the 3 cases referred to in this paper and in those 
collected from the literature in whom no definitive 
treatment was instituted an uneventful recovery 
followed in each instance. 

In an uncommon condition such as this the 
frequency with which healing occurs is unknown; 
however, it is known that ulcers elsewhere in the 
gastro-intestinal tract do tend to heal. Furthermore, it 
is likely that many cases of cecal ulcer pass undiag- 
nosed and presumably heal, and that only the more 
gross examples of this lesion come to laparotomy. 
Thus it is apparent that the frequency with which 
healing occurs may be much greater than has 
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hitherto been appreciated, and that right hemi- 
colectomy is seldom indicated or justified in the 
treatment of the uncomplicated non-specific cxcal 
ulcer. 


SUMMARY AND CONCLUSION 


1. Eight cases of non-specific cecal ulceration 
are described. 

2. It is probabl. that this condition is more 
common than a review of the literature would suggest 
—most cases of this uncommon condition passing 
either unrecognized or unrecorded. 

3. The various theories of aetiology are discussed 
and the probable natural history of this lesion is 
outlined. 

4. It is pointed out that as the diagnosis of non- 
specific cecal ulcer can be made only at operation or 
at autopsy the frequency of healing is unknown. 

5. Review of the literature would suggest that 
perforation frequently occurs and that extensive 
surgical procedures are therefore indicated. This 
concept is not supported by the cases reported in zhis 
paper and a more conservative approach to the 
unperforated ulcer is therefore advocated. 

6. Non-specific cecal ulcer may mimic acute 
appendicitis—the most common of all acute surgical 
conditions—thus it behoves all who undertake 
exploration of the right iliac fossa to be aware of its 
existence. 
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HELLER’S QPERATION FOR ACHALASIA 


THE LATE RESULTS OF HELLER’S OPERATION IN THE TREATMENT 
OF ACHALASIA 


By N. L. BROWSE anp S. J. CARTER 


BRISTOL ROYAL 


ACHALASIA of the cardia is a rare disease. The 
majority of papers present small personal series. 
Only five papers (Acheson and Hadley, 1958; 
Douglas and Nicholson, 1959; Ellis, Oben, Holman, 
and Code, 1958; Hawthorne, Frobese, and Nemir, 
1956; Latreille and Michaud, 1955), considering 
just over two hundred and fifty cases in all, give 
detailed accounts of the results five to ten years 
following Heller’s operation. 

We found it necessary to have more information 
on our own long-term results when achalasia was 
discovered in an 8-year-old boy. A knowledge of the 
late results became of the utmost importance in 
deciding the correct treatment for so young a patient 
and so this follow-up was instigated. 

Achalasia is a disease without physical signs. The 
diagnosis depends upon: (1) The symptoms (Part /), 
principally dysphagia and regurgitation; (2) The 
radiological appearances of the cesophagus (Part //). 
The follow-up was therefore based upon an assess- 
ment of the effect of the operation upon these two 
factors. 


PART I. CLINICAL 


Clinical Material (7abdle ]).— 
Number of Cases.—Fifteen cases of achalasia were 
treated by Heller’s operation at the Bristol Royal 


INFIRMARY 


young. One patient was definitely psychoneurotic. 
She was the only patient made worse by the operation 
and has been referred to a psychiatrist on two 
occasions. The remainder appeared to be emotionally 
stable and only two claimed that their disease began 
as a result of an emotional upset. 

The Operation (Modified Heller’s Operation— 
Barlow, 1942).—The cesophagus is washed out and 
emptied pre-operatively. An abdominal incision is 
made. The left lobe of the liver is retracted to the 
right after dividing the left coronary ligament. The 
cardia is displayed by dividing the peritoneum over 
the ceesophago-gastric junction, assisted by downward 
traction on the stomach. An anterior extramucous 
cesophago-cardiomyotomy is then performed. 

This operation was performed on 13 of the 
1§ patients. In 2 cases the approach was through 
a thoracic incision, but the same type of myotomy 
was performed. The average length of the myotomy 
was three to four inches. In Cases §, 9, 13, and 14 
the mucosa was accidentally divided and the 
cesophageal lumen opened. In each case the opening 
was closed with catgut stitches. This accident was 
not followed by any special post-operative compli- 
cation. 

The average stay in hospital, after operation, was 
fourteen days. 


Table I1.—CLINICAL MATERIAL 


Case No 


Age at operation 


Sex 


Follow-up period (years 


Abdominal 


[A 
Incision Thoracic 


Length of myotomy (inches) 


Days in hospital 


Infirmary between 1948 and 1956. These have all 
been traced and interviewed. 

Age.—The youngest was 13, the eldest 69 years 
old. The remaining 13 fitted into two age-groups: 
(1) A young group, 17-27 years (§ cases); (2) A 
middle-aged group, 45-55 years (8 cases). 

Sex.—The ratio is 11 females to 4 males 
(3:1). It is interesting that in the young group the 
ratio is 1:1, whereas in the middle-aged group it is 
8:1 in favour of the females. This may explain the 
varying reports of a higher incidence of the disease 
in females and may also indicate a difference in 
aetiology in these two groups. 

Aetiology.—There was no common factor to 
indicate the cause of the disease. Four patients 
could remember having swallowing difficulties when 


Clinical Results.—The effect of the operation 
on each symptom is shown in the following diagrams. 
Symptoms (Fig. 73) were classed as:— 


= MiILD—Less than once a day 


oy MODERATE—Ac least once a day 


@ SEVERE—At every meal 


FIG. 73.—Key to symptom charts 


Dysphagia (Fig. 74).—Dysphagia was severe in 
all cases. Most claimed that fluids helped to wash the 


59 
1 2 3 4 6 7 9 12} 13 | 14] 15 
24 | 20 | 49 | 22 | 27 | $2 | 46 | 13 | 22 | 47 | 46] $4] 54 | 69 | 52 
M | F F F F F | M/F F F F F 
10/10] 9] 9} 9] 8] 8) 8] 7] 6] 6] «4 
F 6] 13 | 1s | 14] 12] 10] | 1s | 24/16 14] 14] 16 
‘ 
2 


60 THE BRITISH 
solid foods down, but § had spells when they could 
not even swallow water. The operation cured the 


dysphagia in 7 cases. Eight patients still suffer; 


Case 23.4 @ te 8 


Fic. 74.—Dysphagia. 


Pre-op. 


Post-op. 


I severely, 3 moderately, and 4 mildly. The 7 
patients with moderate or mild dysphagia all say 
that their swallowing is improved sufficiently to 
have made the operation worth while. 

Regurgitation (Fig. 75).—Regurgitation was the 
second commonest symptom, but it was more variable 


Pre-op 


Post-op. 


Lt 


Fic. 75.—Regurgitation. 


in its severity. The operation cured 13, which 
makes this the most successful response of all. 
Acheson and Hadley (1958) point out that regurgita- 
tion is much more embarrassing socially than 
dysphagia and suggest that patients are often satisfied 
with the operation in spite of persistent dysphagia 
if their regurgitation is cured. This was true in this 
series, for the only patients who thought the operation 
not at all successful were the two with persistent 
regurgitation. 

Dyspepsia (Fig. 76).—Five patients had dyspepsia 
before the operation; by dyspepsia we mean many 
vague post-prandial sensations such as fullness, 


Case '23485 67°86 9°09 0 8 2 3 & 


Fic. 76.—Dyspepsia. 


Pre-op 


Post-op. 


flatulence, mild nausea, and epigastric discomfort. 
One is cured, the others are unchanged. More 
interesting is the development of dyspepsia in 7 cases 
since the operation; I severe, I moderate, and § mild, 
so that II cases out of 15 now have dyspepsia. 

Pain (Fig. 77).—This was not common. In each 
case it was retrosternal or high in the epigastrium and 


4 


the patients described it as a severe heartburn. It 
always occurred within fifteen to thirty minutes of 
beginning a meal. The operation cured 2 of the 5 cases 


Pre-op. 


Post-op. 


77.—Pain. 
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Table I1.—HA&MOGLOBIN CONCENTRATION 
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suffering in this way, 2 have been improved, and 1 
made worse. We have not confirmed the findings 
of Douglas and Nicholson (1959), who found a high 
post-operative incidence of heartburn due to ceesopha- 
geal reflux. The one case with reflux (Case 15) does 
not have heartburn. 

Loss of Weight.—All patients lost weight in their 
pre-operative dysphagic period. The greatest loss 
was 3} stone. Fourteen gained weight after operation 
and many said that they needed to restrict their 
diet to stop becoming overweight. The return to 
normal weight was rapid, frequently taking but 
a few months. The one patient who has lost 
weight since operation is surprisingly one of the good 
results. 

Anamia.—Wulff and Malm (1949) reported a 
high incidence of anemia following cardioplasty. 
Table II shows that none of our patients on whom we 
have hemoglobin estimations was or is anamic. 

Assessment of the Clinical Results.—We based 
our assessment of the clinical results (Fig. 78) upon 
the following criteria:— 

Cure —No symptoms 
Good —One or two mild symptoms 
Moderate—More than two mild but less than 
three moderate symptoms 
—Three moderate or one 
symptom. 

The psychoneurotic patient was made worse. 
The remainder claimed to be improved despite the 
persistence of symptoms. This is understandable 


Poor severe 


CLINICAL RESULTS 
[ ¢ | cure S000 | 
when the severity of the original symptoms and their 


Fic. 78.—Clinical results 

effect on the patient’s social life is fully realized. 
However, the impressions of patients are not suffi- 
ciently objective and many who claim to be cured are, 
in fact, only improved. In this way the results 
resemble those of gastrectomy where the exchange of 
an unbearable symptom such as pain for a mild 
degree of ‘dumping’ seems like a cure. Similarly 
from intolerable dysphagia to dysphagia once a day 
or once a week is also a cure from the point of view 
of many patients. This may explain the high cure 
rates claimed in those series that do not present the 
long-term results in detail. 

The results are not good. The acceptable results 
are the 2 cures and the 6 good results. This 
leaves 7 unacceptable results out of 15 (47 per cent), 
4 moderate and 3 poor. 


Case No 


Pre-operation 


Post-operation 
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HELLER’S 
PART II. RADIOLOGICAL 


Radiological Material (Fig.79).—Radiological 
examination of the a@sophagus was carried out in 
1959 on 13 cases. Four of these patients lived at 
some distance from this hospital and therefore 
attended their local hospitals for examination. Two 
patients (Cases 8, 11) refused further X-ray examina- 
tion but 1 of these (Case 11) had a barium swallow in 
1955 which was used for comparison with her pre- 
operative films. 


Case 23465 S 
1959 Films 
Pre-op. 


79.—Radiclogical material. 


Eight of these 13 (Cases §, 7-15) had pre-operative 
radiographs available for comparison with the new 
series. 

In addition 
6 patients. 

It was not possible to measure the calibre and 
length of the csophagus accurately as the films 
were taken on screening units and _ therefore 
subject to variations in magnification, but by 
comparing the two series of films in each case a 
rough estimate was made of any change in size of 
the cesophagus. 

Radiological Results.—The radiological follow- 
up examination was intended to show:— 

1. Whether the signs of achalasia were still 
present, i.e., (a2) Obstruction at the lower end of the 
cesophagus; (6) Abnormal cesophageal movements; 
(c) Abnormal shape of the lower end of the cesophagus. 

2. Whether there was evidence of any complica- 
tions of the operation. 

1. Evidence of Perststing Achalasia.— 

a. Obstruction of the lower end of the esophagus: 
At the 1959 examination § patients (those classified 
as ‘cured’ in Fig. 80) had no delay at the lower end 
of the oesophagus in the erect position, no food 
residue in the cesophagus, and no dilatation of the 


cinéradiographs were made of 


Case 7 6 9 0 i2 13 4 15 
+ + + > + 
Improved | 
Unchanged 


Fic. 80.—Comparison of clinical and radiological results 


cesophagus. Pre-operation films were available in 
3 of these patients—in all these there had been 
delay, food residue, and dilatation. 

Nine patients had persistent obstruction with 
delay, food residue, and cesophageal dilatation. Pre- 
operative films were available in 6 of these. In 3 
patients (‘improved’, Fig. 80) the esophagus had 
definitely decreased in size, suggesting that there had 
been partial relief of the obstruction. In 1 patient 
there was no definite change. In 2 patients (‘ worse’, 
Fig. 80) the csophagus had increased in size, 
indicating persistent obstruction. 

6. Gsophageal movement: In the 8 cases of the 
1959 follow-up examined personally no peristalsis 
was seen in the esophagus. The absence of peristalsis 
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was most obvious in the horizontal position in which 
the cesophagus appeared as a flaccid bag which filled 
with barium from the gastro-cesophageal junction to 
the pharynx as the patient continued to drink. 

Three of these patients had no delay at the cardia 
in the erect position, but in the horizonta! position 
the cesophagus failed to empty. In the erect position 
the normal ‘stripping’ wave of peristalsis which 
follows swallowing was absent in all cases. 

Tertiary contractions were seen in every case in 
both the pre-operative and post-operative series of 
films. These are rapid local contractions of the 
circular muscle of the cesophagus which are seen in 
cases of cesophagitis, in achalasia, and in the elderly, 
but which are not seen normally in young adults. 
They were best seen in the concavity at the level of 
the aortic arch and just below the arch. They varied 
very much in number and in rapidity of formation 
and relaxation. In several patients they were more 
active in the horizontal than in the erect position. In 
the horizontal position active tertiary contractions 
caused to-and-fro movement of the barium within the 
cesophagus and tended to return the barium to the 
less active and more dilated part of the esophagus 
above the aortic arch. 

c. The shape of the lower end of the esophagus: All 
the pre-operative films showed the cone-shaped 
lower end of the esophagus and narrow segment 
which is considered typical of achalasia. In the 
follow-up series 4 cases remained this shape—all 
were considered poor results clinically and radio- 
logically on other grounds. The lower end of the 
cesophagus appeared distorted with irregular mucosal 
folds in all the other post-operative films. 

The maximum diameter of the narrow segment 
was measured on the film of each series in 
which it appeared widest. This diameter, not 
allowing for magnification, was O'I-O°5 cm. pre- 
operatively and o-I-1°0 cm. post-operatively. There 
was no close correlation between the width of the 
channel in the narrow segment and the presence of 
obstruction. 

2. Evidence of Complications of the Operation.— 
A small hiatus hernia was present in Case 10, but no 
reflux could be produced at the time of the 
examination. 

Gastro-cesophageal reflux was seen in I case 
(Case 15), in which reflux occurred in the supine 
position. There was no radiological evidence of 
cesophageal ulceration or stricture in any case. 
However, these are late signs of severe cesophagitis ; 
mild esophagitis cannot be diagnosed by radiological 
examination. 

Assessment of Radiological Results.—The 
radiological assessment of the success of the opera- 
tion was based upon the presence or absence of 
obstruction at the lower end of the cesophagus at 
the follow-up examination (see Fig. 80). (1) Five 
patients without obstruction were considered cured; 
(2) One patient was unchanged; (3) Three (Cases 3, 
4, and 6) had persistent obstruction but no pre- 
operative films were available for comparison and 
therefore must be considered unchanged; (4) Two 
were worse. 

Of the § patients classified as cured 1 had a small 
hiatus hernia without demonstrable reflux and 1 had 
free gastro-cesophageal reflux. 
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PART Ill. COMPARISON OF CLINICAL 
AND RADIOLOGICAL RESULTS 
(Fig. 80) 

There was some correlation between the radio- 
logical and clinical results in that the 8 cases with 
radiological improvement ail had improvement of 

their dysphagia and regurgitation. 

Four patients had good clinical improvement but 
radiological evidence of obstruction. 

Thus, radiological improvement is a good indi- 
cation of clinical improvement, but clinical im- 
provement is not in itself an indication of relief of 
obstruction. 

We had assessed the clinical and radiological 
results independently and were surprised by the 
degree of agreement in view of the accepted teaching 
that the clinical and radiological changes bear little 
relation to each other. 


COMMENTS 


It is well established that achalasia is a disorder of 
the whole cesophagus, although the most important 
symptoms and signs are due to obstruction caused by 
failure of relaxation of the lower end. 

Heller’s operation is designed to relieve the 
obstruction at the narrow segment but has no effect 
upon the functional abnormality of the body of the 
cesophagus. This is shown clearly in the § patients 
in whom the obstruction was completely relieved. 
In 4 of these cases the cesophagus below the aortic 
arch had returned to normal or less than normal 
calibre. Abnormal tertiary contractions persisted in 
all cases and no peristalsis was seen. It has been 
stated (Templeton, 1948) that tertiary contractions 
are more active in the relatively narrow than in the 
grossly dilated cesophagus. Observations in our 
series support this and also the statement that in 
treated cases of achalasia the silhouette of the 
cesophagus may resemble diffuse spasm (Olsen, 
Schlegel, Creamer, and Ellis, 1957). 

Case 10 had no dysphagia for seven and a half years 
after his operation, that is, until early in 1959. Radio- 
logical examination three months after the recurrence 
of symptoms showed the cesophagus to be of narrow 
calibre with active tertiary contractions and no delay 
at the lower end. This appearance was reported 
at the time as ‘diffuse spasm of the cesophagus’. 
The pre-operative films of this case showed the 
typical radiological appearance of achalasia and we 
consider this to be the correct diagnosis. The recur- 
rence of dysphagia associated with very marked 
tertiary contractions and narrowing of the csophagus 
below the aortic arch raises the possibility that this 
may be the usual appearance in the early stage of 
achalasia before persistent contraction at the cardia 
and cesophageal dilatation develops. We found at the 
follow-up examination that Cases 1 and 15 had very 
similar appearances. 

Cinéradiography has a limited application in the 
study of achalasia. It has no advantage over the 
usual screening methods in the diagnosis of the condi- 
tion or in the assessment of the degree of obstruction. 
The absence of peristalsis and the presence of 
tertiary contractions can be observed on screening, 
but for detailed analysis of the timing, position, and 
form of the contractions cinéradiography is invaluable, 
and it is the only method of recording the cesophageal 


JOURNAL OF 


SURGERY 


movements for future comparison. With present 
apparatus using a §-in. image intensifier there is the 
disadvantage that only a small segment of the 
cesophagus can be seen at any one time. In this series 
analysis of the cinéradiographs merely confirmed the 
impression obtained from screening of the extreme 
variability of these movements in different patients. 
It is probable that in the future further information 
regarding the natural history of achalasia will 
be obtained by follow-up cinéradiography of 
patients at regular intervals, three- or five-yearly, 
for example. 

In 7 patients the cesophageal dilatation proved to 
be reversible when the obstruction at the lower end 
was relieved. Case 12 had agrossly enlarged cesophagus 
before operation; it was dilated and lengthened 
with the J-shaped lower third of severe achalasia, but 
the 1959 films showed only moderate dilatation in the 
horizontal position and in the erect position the calibre 
was within normal limits. It is commonly stated that 
Heller’s operation, whilst producing a clinical cure, 
is unlikely to cause any recovery of the secondary 
enlargement of the esophagus. This is not our 
experience. We consider that even the most grossly 
dilated and tortuous esophagus can undergo con- 
siderable recovery if the obstruction is properly 
relieved. 

Gastro-cesophageal reflux was seen in only I 
patient, but 3 others had symptoms (heartburn) 
suggestive of reflux and can therefore be presumed 
to have intermittent reflux through the cardia. This 
is hardly surprising following an operation that inter- 
feres with the sphincteric mechanisms of the cardia. 
What is remarkable is that 2 of these 3 patients with 
heartburn (Cases 5 and 7) have marked obstruction. 
One would think that a wide channel, without hold- 
up, would be required to allow an appreciable degree 
of reflux, unless, of course, this heartburn of which 
the patients complain is not due to reflux cesophagitis 
at all. 

In our opinion too much stress has been laid on 
the importance of curing the symptoms and ignoring 
persisting obstruction seen on the radiographs. 
Ideally a cured patient should have a normal barium 
swallow and our efforts should be directed towards 
finding a method of treatment that achieves this. 
Heller’s operation is a mechanical answer to a problem 
of function. It aims only to restore the ability of the 
cesophagus to act as a passive conducting tube between 
pharynx and stomach. It is not the solution to the 
problem of achalasia, for it cures but a few (15 per 
cent) and gives good clinical improvement in only 
half. The final answer to achalasia will solve the 
problem of the absent peristalsis and csophageal 
spasm as well as ablating the obstruction at the 
cardia. 

Nevertheless, Heller’s operation is a_ useful 
method for treating achalasia. It rarely makes 
the patient worse, so that one can quite safely 
guarantee the patient some improvement, and so 
great is the disability of the disease that even this is 
gratefully accepted. 


SUMMARY 


1. Fifteen cases of achalasia, treated by Heller’s 
operation between 1948 and 1956, have been 
reviewed. 
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2. Clinical and radiological results are presented 
separately and then correlated. Only 2 patients were 
cured, but 6 others had good results. 

3. Comments have been made on the failure of 
Heller’s operation as a curative procedure and on 
certain aspects of the post-operative changes in the 
cesophagus. 
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SPONTANEOUS ATLANTO-AXIAL DISLOCATION 
PATHOGENESIS AND TREATMENT WITH REPORT OF A NEW OPERATIVE PROCEDURE 
By LAMBERT ROGERS 


FROM THE SURGICAL UNIT, WELSH NATIONAL SCHOOL OF MEDICINE, THE ROYAL INFIRMARY, CARDIFF 


THE transverse fibrous band which passes across the 
back of the odontoid process is perhaps the most 
important ligament in the body since life depends on 
its integrity. If it is ruptured and flexion of the head 
occurs, the atlas can move forwards on the axis, the 
unrestrained odontoid approach the posterior arch of 
the atlas, and, the medulla being squeezed between 
them, death may be instantaneous. Examples of this 
have been known for a long time. 


HISTORICAL 


One of the earliest recorded cases of spontaneous 
atlanto-axial dislocation is that described in 1830 by 
Sir Charles Bell in a man with deep ulceration on the 
back of his throat, which produced destruction of 
the transverse ligament: “The atlas falling forward 
carried the spinal marrow against the tooth-like pro- 
cess and crushed it.”’ John Hilton, in his classical 
lectures on “ Rest and Pain”’ (Jacobson 1920), relates a 
case which he saw in 1841 of a child aged § years and 
5 months regarding whom he had given strict orders 
that she be nursed lying flat in bed, with her head 
between sand-bags. He tells how the nurse “. . . this 
meddling and officious woman, instead of giving the 
child her breakfast as usual, without disturbing her 
head or neck in the least degree, desired the child to 
sit up to breakfast. The child did so: the head fell 
forward, and she was dead.”’ Autopsy disclosed the 
dislocation which he had diagnosed and the fatal 
crushing of “the spinal marrow close to and below the 
medulla oblongata at the point of decussation, so that 
the child was killed almost instantly, as in pithing 
animals”’. 

“A nurse was dressing sinuses in the neck of a 
girl aged 16, suffering from tuberculosis of the 
cervical glands with secondary pyogenic infection, 
and to better expose the area of the sinuses gently 
pushed the patient’s cheek with the back of her hand 
as she asked her to turn her head. The child choked 
and died at once. Autopsy revealed that the trans- 
verse ligament had carried away and there was 


compression of the cord by dislocation of the atlas 
on the axis; ‘the dens of the epistropheus had plunged 
*.”” (Reid, quoted by Greig, 1931.) 


into the medulla’. 
CAUSES 


As with spontaneous fractures of long bones, 
spontaneous dislocation at the atlanto-axial joint is 
the consequence of disease; in either case it may be 
precipitated by an injury so trivial that it would not 
occur in healthy tissues. The transverse ligament 
may be softened and stretched or partially or com- 
pletely ruptured. Cases of spontaneous dislocation 
fall into two groups: those occurring most often in 
children and associated with inflammatory affections 
of the pharynx and nasopharynx (Desfosses, 1930; 
Grisel, 1930; Hess, Bronstein, and Abelson, 1935; 
Mabon and Lovell, 1956); and, less frequently, at 
later ages, e.g., Swanberg’s (1919) case in a man aged 
22 with acute tonsillitis, and others occurring later in 
life in association with the rheumatic diseases, parti- 
cularly rheumatoid arthritis and ankylosing spondy- 
litis (Boger, 1905; Kornblum, Clayton, and Nash, 
1952; Coste, Auquier, and Civette, 1952; Vignon and 
Patet, 1955; Purser and Sharp, 1957; Séze, Dijan, 
and Caroit, 1957; Pratt, 1959), or tuberculous and 
other diseases of bone (Heaney and Whitaker, 1933). 
The dislocation, particularly when it occurs in 
children, is often eccentric and only partial, lateral 
displacement of the odontoid taking place in the 
atlas ring (Werne, 1955, 1957b) and accompanied 
with torticollis and stiffening of the neck muscles. In 
these cases there is fixation without any serious 
reduction of the lumen of the spinal canal. Movement 
of the atlas directly forwards is the most dangerous 
type of dislocation, being liable to produce medullary 
compression as the head is flexed. 

The cases in children with acute throat infections 
have been called nasopharyngeal torticollis by the 
French writers, Desfosses and Grisel. X rays reveal 
forward dislocation with some rotation and slight 
lateral displacement of the atlas. This was at one 
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time ascribed to muscular spasm, but hyperemia 
produced by the acute inflammation and decalcifica- 
tion of the atlas with loosening of the attachments of 
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arch of the atlas with possibly the back of the foramen 
magnum and upper cervical laminectomy were indi- 
cated to relieve pressure on the cord by removing one 
side of the bony vice in which it was being compressed. 

Reduction of the dislocation and fixation appeared 
to be the better alternative and could probably best 
be effected by exposing the under surface of the 
occiput and the upper part of the spinai column, 


odontoid 
anterior arch 
of atlas 


Fic. 81.—Atlanto-axial dislocation in a man aged §1 years with rheumatoid arthritis. 
(Figs. 81, 82, by courtesy of The Department of X-rays and Illustration, Cardiff Royal Infirmary.) 


Fic. 82.—Same case after reducti 


the transverse ligament, as suggested by Greig (1931) 
and supported by Watson-Jones (1932), is the more 
likely explanation. 

Treatment of these cases in children is not 
difficult provided they are recognized early. All that 
is necessary is recumbency and rest with cervical 
extension by traction on the head and appropriate 
therapy for the inflammatory condition. Recalcifica- 
tion occurs with subsidence of the infection and 
resolution of the hyperemia. 

The problem of treatment is not as simple in 
adults with rheumatoid disease. 


TREATMENT 


Atlanto-axial Dislocation with Cord Compression.— 
When referring a patient with rheumatoid arthritis 
and dislocation at the atlanto-axial joint with signs 
of advancing compression of the spinal cord, a 
neurological colleague told me that he had twice 
seen such patients die suddenly from medullary 
compression. It was a matter of urgency, therefore, 
to prevent the atlas moving any further forwards on 
the axis, if possible after first reducing the dislocation. 
If this were not possible, excision of the posterior 


bringing the advanced atlas back to its normal relation- 
ship with the axis, maintaining it in position with 
wires passed through its neural arch and the massive 
spinous process of the axis, and grafting the spines 


anterior arch 
of atlas 


wire 


on of dislocation and fixation. 


and the laminz of the upper cervical vertebrz to the 
under surface of the occiput to bring about fusion. 


CASE REPORT 


A banker, aged 51 years, had suffered from severe 
rheumatoid arthritis since Christmas, 1955. In March 
1959 he noticed tingling down both arms and down the 
left leg when flexion of the neck took place. This was 
followed by progressive weakness and stiffness, particularly 
of the left leg which had a tendency to jump, and by an 
inability to distinguish the nature of cloth or other 
material in his hand or to identify coins held in the palin of 
his hand. He had spastic tetraparesis with brisk tendon 
reflexes and bilateral extensor plantar responses. There 
was no definite sensory level but a change in acuity to pin- 
prick at the level of the clavicles, or just below them. The 
protein in the lumbar cerebrospinal fluid was 180 mg. per 
100 ml., with no increase in cellular content. X rays 
showed atlanto-axial dislocation and myelography a block 
at that level (Fig. 81). An operation for reduction of the 
dislocation and fusion as above planned was performed 
on Nov. §, 1959, two stainless steel wires being passed 
between the dura mater and the posterior arch of the atlas 
and then through holes drilled in the massive spinous 
process of the axis. Bone chips for the fusion were 
obtained from the iliac crest. Plaster fixation was 
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SPONTANEOUS 


maintained until April, 1960 (Fig. 82). Recovery was 
gratifying, the signs of pyramidal involvement disappeared. 
He remains well and able to walk normally, the atlas being 
in normal relationship to the axis, and he has returned to 
his work in the bank. 


COMMENTS 


I have been able to find published reports of only 
4 other cases of spontaneous or non-traumatic 
atlanto-axial dislocation treated by operation; those 
of Rand (1944), Titrud, McKinlay, Camp, and 
Hannah (1949), and Margulies, Katz, and Rosenberg 
(1955) in the United States; and that of Pratt (1959) 
in this country. In the first three laminectomy was 
also performed to relieve pressure on the cord; in 
Pratt’s case the dislocation was not reduced but a wire 
was placed between the external occipital protuberance 
and the axis to prevent flexion of the head, and bone- 
grafting was carried out. 

In traumatic cases the odontoid is often fractured 
across its base allowing the atlas to move forwards 
just as if the transverse ligament had parted. When 
these traumatic cases have been operated upon 
laminectomy also has usually been the operation 
performed with, in some cases, removal of the back 
of the foramen magnum also (Pilcher, 1910; Kahn 
and Yglesias, 1935; and ethers). In 1910 Mixter and 
Osgood, in Boston, attempted to reduce the disloca- 
tion by pressure backwards through the pharynx on 
the anterior arch of the atlas while pulling on its 
posterior arch with a silk thread passed through it, 
but the dislocation having been present for six 
months, little impression was made upon it. The 
silk thread was then tied around the hooked spinous 
process of the axis. In the same year also, Ely, 
in iNew York, tied together with silk thread the 
posterior arches of the atlas and axis of a boy aged 
16 years to prevent further dislocation occurring, but 
was unable to reduce the dislocation which, as in 
Mixter and Osgood’s case, was old-standing, having 
occurred 8 months before. Provided the operation is 
not unduly delayed, however, there should be no 
difficulty in reducing the dislocation and carrying 
out the procedure I have described of wiring the 
posterior arch of the atlas to the spine of the axis and 
bone-grafting as a single-stage procedure, thereby 
avoiding laminectomy and opening the dura mater, 
and also a second operation for grafting at a later 
date.* 


* Since reporting this procedure some French writers 
have recorded cases similarly treated. Neuro-Chirurgie 
(Paris), (1960), 6, 197. 


ATLANTO-AXIAL 


DISLOCATION 
SUMMARY 


The pathogenesis and treatment of spontaneous 
atlanto-axial dislocation are discussed and a case is 
recorded in which tetraparesis complicating rheuma- 
toid arthritis was treated by reduction of the disloca- 
tion without laminectomy, atlanto-axial wiring and 
fusion being carried out as a single operation. It is 
suggested that this is preferable to hitherto recorded 
two-stage procedures which, leaving the dislocation 
unreduced, involve laminectomy and, some months 
later, bone-grafting. 
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MULTIPLE FIBROMATA OF THE TUNICA VAGINALIS 
REVIEW OF THE LITERATURE AND CASE REPORT 
By G. ORLAY* 


BOLINGBROKE HOSPITAL, LONDON 


MULTIPLE fibromata of the tunica vaginalis testis is 
a rare condition. The first case recorded in the British 
literature is that of Sir George Makins (1912), who 
noted that previous references mentioned single 
fibromata rather than multiple tumours. Makins’s 
case differed from previous cases, (a) in the multiple 
nature of the tumours, and (6) in the firmness of the 
structure of the fibromata. 

Gordon-Taylor (1934) described a case in which 
there were three nodules for which he performed a 
‘blind’ castration. He was also able to trace 13 
recorded cases of fibromata of the tunica vaginalis. 

More recently Labess (1950) reported a case in a 
62-year-old man who had had a swelling in the right 
part of the scrotum for 25 years. Here the tumour 


F1G. 83.—Photograph of the lesion in situ. It can be seen 
that the nodules are distinct entities within the tunica vaginalis, 
which in this case is not thickened. From the macroscopical 
point of view the lesion appears to be a neoplasm rather than 
an inflammation. 


consisted of a large number of irregularly shaped 
masses, which were confined within and projected 
from the walls of the tunica vaginalis. Histology 
showed a neoplastic process of the tunica vaginalis 
consisting of collagenous connective tissue. 

The case described below is similar to those of 
Makins, Gordon-Taylor, and Labess. 

More extensive reviews have been made by 
Goodwin (1946) and Hinman and Gibson (1924). 


* Present address: Royal Victoria Hospital, Montreal, 
da 


Goodwin suggests that there may be two lesions: 
(1) Chronic proliferative periorchitis; (2) Multiple 
fibromata of the tunica vaginalis, the former being 
an inflammatory lesion and the latter a neoplastic 
process. 

Anderson (1959) adheres to the view that the 
pathology is inflammatory in nature. He probably 
comes to this conclusion on account of the histological 
picture which often, but by no means always, shows 
evidence of inflammatory reaction (i.e., infiltration 
with lymphocytes and plasma cells). 

On studying the literature it would appear that 
there are two further similar lesions: (1) Single 
benign fibroma of the tunica vaginalis. These are 
probably more common than multiple fibromata 
(Kocher, 1887; Thompson, 1936; Kawaichi, 1949). 
(2) Fibrosarcomata of the tunica vaginalis (Rubaschow, 
1926; Trinidad and Sutton, 1953; McDonald, 
1955). 


CASE REPORT 


History.—The patient was a clerk aged 39 years who, 
since the age of 34, had noticed some steadily growing 
nodules in the left part of his scrotum. Some two months 


F1G. 84.—Photomicrograph showing the histology of one 
of the nodules on the tunica vaginalis. The section shows 
collagenous fibrous tissue with a whorled architecture. The 
tissue is infiltrated with lymphocytes and plasma cells. ( « 80.) 


previously they had grown more rapidly and had become 
somewhat painful. Nevertheless, the pain was not 
sufficiently severe to interfere with his work. There was 
no history of trauma. He was perfectly fit, was married, 
and had two normal children aged 8 and 14. 
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On EXAMINATION: General examination: N.A.D. 
Scrotum: Right testis, epididymis, and vas deferens 
normal. Scattered throughout the left half of the scrotum 
there were several nodules varying from } in. to } in. in 
diameter. Although the left testis and epididymis were 
palpable, it was difficult to decide whether they were 
involved in the process. 

It was decided to explore the scrotum. 

OPERATION AND FINDINGS.—Exploration of the 
scrotum under general anesthesia through a left scrotal 
incision. 

Findings (Fig. 83): L. vas deferens and vessels were 
normal. The tunica vaginalis had scattered throughout its 
substance eight nodules, most of which had diameters 
varying from } in. to } in. There were two further 
nodules of similar size which appeared to involve 
both the epididymis and the testis where these are in 
apposition. 

After discussion it was decided that epididymo- 
orchidectomy and excision of all the nodules should be 
performed. This decision was not lightly undertaken, but 
it was felt that the history of recent rapid growth must be 
taken into account. It was also thought that biopsy of a 
possibly malignant tumour within the walls of the scrotum 
was not justified. 

HistoLtoGy (Fig. 84).—Sections of one of the 
multiple circumscribed nodules scattered throughout the 
tunica vaginalis show collagenous fibrous tissue which 
has a whorled architecture. The tissue is infiltrated with 
numerous inflammatory cells (lymphocytes and plasma 
cells). 

The slides were shown to a number of pathologists. 
From their reports it would appear that there is no 
unanimity as to the diagnosis: some believe that the lesion 
is neoplastic in nature, i.e., a fibroma; others have come 
to the conclusion that the lesion is basically inflammatory. 
Five members of the testicular tumour panel and registry 
have so far given their opinion, and two other patholo- 
gists, not members of the panel, have reported on the 
sections. 

An analysis of their reports appears as follows: 
Chronic inflammation, 2; Fibroma, 3; “Fibroma’’, 1; 
“*Fibromata”’ (? post inflammatory lesion), 1. 
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SUMMARY AND CONCLUSIONS 


A case of multiple fibromata of the tunica vaginalis 
is presented with a review of the literature. Pre- 
operative diagnosis is not possible. The scrotum 
should be explored. 

If the history suggests that there has been no 
recent activity of the lesion then a conservative course 
of action is justifiable (i.e., biopsy followed by 
excision of the nodules). A proportion of surgeons 
reporting this condition have resorted to immediate 
‘blind’ castration. 

Macroscopically the lesion appears to be a neo- 
plasm, but microscopical examination throws doubt 
on this view on account of the presence of many 
inflammatory cells. 


Acknowledgements.—My grateful thanks are 
extended to Mr. R. Lawrie, under whose care the 
above patient was admitted and whose advice enabled 
me to write this paper. Additional thanks are due 


to Dr. R. S. Ralph and the members of the testicular 
tumour panel for their reports on the pathology. 
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PNEUMATOSIS CYSTOIDES INTESTINALIS INVOLVING THE LEFT HALF 
OF THE COLON AND RECTUM 


By J. L. WILLIAMS 


SENIOR SURGICAL REGISTRAR, 


PNEUMATOSIS cystoides intestinalis is a rare condition 
characterized by subserous and submucous collections 
of gas and most commonly affects the small intestine. 

An increasing number of papers has appeared in 
recent years in which the condition has been confined 
to the colon, and has been diagnosed on sigmoid- 
oscopy. In an excellent paper from the Mayo Clinic, 
Smith, Anderson, and Pemberton (1958) found 27 
cases in the world literature in which only the left 
colon was involved, and added 4 cases of their own. 
Other cases have been added since then by Creevey, 
Cohen, and Riley (1958), Littman (1958), Marion 
(19§8), the case reports of the Massachusetts General 
Hospital (1958), Mujahed and Evans (1958), Nelson 
(1958), and Calne (1959). 

Involvement of the rectum is extremely rare and 
has been reported in 4 other cases: Griffiths (1955), 


THE ROYAL HOSPITAL, SHEFFIELD 


Kohler and Wurm (1955), Ramos and Powers (1957), 
and Shoesmith and Crone (1959). 

A further patient in whom the left half of the 
colon and rectum were involved is described. 


CASE REPORT 


Mrs. B., 49 years, housewife, was first seen in the Out- 
patient Department on March 3, 1960. Over the past year 
her bowels had been opened only every third day, but she 
passed at frequent intervals large quantities of mucus 
streaked with blood. The blood was never mixed with the 
motion and there was no history of diarrhoea. She had had 
a hysterectomy and an appendicectomy 12 years and 8 years 
ago respectively. Unfortunately no operation notes were 
now available, but her family doctor had no record that the 
bowel was found to be abnormal at these times. A 
leucotomy had been performed 4 years previously and she 
was still taking large doses of barbiturates. 
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On EXAMINATION.—She was a well-built lady and 
apart from the laparotomy scars no abnormality was 
found in the abdomen. On the anterior wall of the rectum 
there was a firm, elastic, sessile lesion about 5 cm. across, 
with a further smaller polypoidal lesion alongside. The 


Fic. 85.—Showing rectal mucosa and cystic space (™ 16°5.) 
mucosa felt quite intact over these lesions. No blood was 
seen on the glove, but it was smeared with mucus. The 
nature of the lesion was not realized on proctoscopy, but 
it was noted that there were some semitranslucent areas, 
and that the mucosa was intact. It was thought not to be 
a carcinoma and a biopsy was taken. 

Pathology (Dr. J. L. Edwards).— 

“From: Rectum. 

“* Macroscopically: Three nodules each o-5 cm. 
diameter; one of the nodules floated. 

“ Microscopically: Giant cells are abundant and appear 
to be related to cystic spaces. These complexes are in the 
fibrous tissue immediately deep to epithelium.” (Figs. 85, 
86.) 


Fic. 87.—Barium enema at the stage of rectal filling, 
showing numerous small cysts and one large one at the recto- 
sigmoid junction. 
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On discussion it was thought that the cystic spaces 
contained either.a fatty substance or gas. That the lesion 
might have arisen following an injection for hemorrhoids 
was considered, but was ruled out by its position and a 
negative history. 

A further biopsy was obviously necessary and this was 
taken through the operating sigmoidoscope. An excellent 
view was obtained and the lesion was seen te be made up 


4 


Fic. 86.—Giant cells lining the cystic space. (x 292-5.) 
of many semitranslucent cystic areas, varying in size from 
minute to I cm., and covered with normal mucosa. These 
cystic areas started at 8 cm. from the anal margin, and 
were seen to project into the lumen of the bowel as far 
as 26 cm. 

Pathology (Dr. J. L. Edwards).— 

‘From: Rectum. 

“ Macroscopically: Three fragments received each 
approximately 0-6 cm.*. Two were taken by diathermy— 
of these one sank in saline (labelled 1); the second floated 
in saline (labelled 2); the third fragment floated in saline 
(labelled 3). Each of the fragments was bisected under 
saline and several obvious bubbles of gas came to the 
surface from specimen 3, and, to a lesser extent, from the 


Fic. 88.—Barium enema showing numerous small and 
— cysts indenting the contour of the sigmoid and descending 
colon, 
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other floating specimen (2). The floating specimens (2 
and 3) then sank. 

“* Microscopically: Specimen 3. About half the sub- 
mucous tissue consists of a space lined by giant cells of 
foreign-body type with evidence of local chronic inflam- 
mation. The appearances are deemed consistent with the 
so-called ‘ pneumatosis intestinalis’. 

**The other two specimens are not so satisfactory, but 
are deemed consistent with the same condition. I see no 
indication of neoplasm in any of this material. The fact 
that when dissected under saline gas, and not oil, emerged 
from this material amounts to virtual proof of the diagnosis. 
The cavities show no evidence of fat.” 

Radiographic examination was performed by Dr. T. 
Lodge to determine the extent of the lesion. He reported: 
“* Abdomen: Large gas-distended rectum and excess of gas 
in the distal colon which in addition to intraluminal gas 
shows a generalized honeycomb pattern due to multiple, 
small, round gas shadows. Conclusions: Pneumatosis 
cystoides intestinalis. 

“Barium Enema.—This showed numerous small semi- 
circular filling defects at the edges of the sigmoid and the 
distal colon generally. At one point in the sigmoid two of 
these large defects on either side simulate an annular 
carcinoma. Conclusions: The appearances are consistent 
with gas cysts due to pneumatosis intestinalis. (Figs. 87, 
88.) 

“Barium Meal and Follow-through Examination.—This 
showed a small hiatus hernia, but no cysts were demon- 
strated in the small bowel or in the large bowel as far as 
the mid-transverse colon.” 


DISCUSSION 


The majority of cases of pneumatosis affecting 
the left colon have been described since 1947. 
Smith, Anderson, and Pemberton (1958), in their 
review, could find no reason for this apparent increase, 
the only common factors being an age incidence of 
over 45 years, debility, and a preceding enteritis. 

The aetiology of the condition remains obscure 
and the theories of its causation—mechanical, neo- 
plastic, bacterial, and dietary deficiency—have been 
reviewed by Alford, Galletti, and Culver (1956). 

Cases have been reported in which the condition 
developed following operation on the colon, either 
sigmoidoscopy (Marshak, Blum, and Eliasoph, 1956; 
Kreeger and Littman, 1954) or resection (Sedgwick 
and Ruddell, 1954; Marion, 1958), but it is an 
extremely rare complication. 

When the condition affects the left colon, it is 
usually limited to this region, and associated gastro- 
intestinal lesions are rare; this contrasts with small- 
bowel involvement when stenotic duodenal ulceration 
was found in §5 per cent of cases (Koss, 19§2). 

The sexes are equally affected, there being 20 
females and 22 males in the cases so far recorded, 
including the case presented here. 

The symptoms were very similar to those of 
other large-bowel lesions and were no help in the 
diagnosis. The passage of blood and mucus per 
rectum were very common symptoms, the bleeding 
apparently coming from congested mucosa overlying 
the cysts, although this was not demonstrated in the 
present case. Episodes of abdominal pain due to 
sub-acute obstruction were also quite frequent. 

On sigmoidoscopy the lesions have been mistaken 
for multiple polyposis or carcinoma. 

If the cysts are large enough they may deflate on 
attempted biopsy and the diagnosis has been reached 
in this way on several occasions. 
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Although the segments of colon containing cysts 
have been opened under water and thus shown to 
contain gas, I have found no reference to this being 
done on the small biopsy fragments. 

It was perhaps fortunate that in the present case 
the gas cysts were so small that they remained intact 
in the biopsy fragments, but nevertheless the demon- 
stration of gas bubbles coming from the cut surface 
was easily seen. 

Radiologically these lesions have been mistaken 
for multiple polyposis, polypoid change in ulcerative 
colitis, or carcinoma, but as the condition becomes 
more widely recognized further cases should be 
diagnosed sigmoidoscopically and radiologically. 

Obstruction, hemorrhage, volvulus, and pneumo- 
peritoneum may complicate the condition, which is 
essentially a benign one and surgical treatment should 
be reserved for these complications. Indeed the 
cysts may disappear spontaneously. If the symptoms 
are severe enough and the condition is localized to 
the lower sigmoid, it may be worth attempting to 
deflate the cysts through the sigmoidoscope. 


SUMMARY 


A case is described of pneumatosis cystoides 
intestinalis involving the left side of the colon and 
rectum in a 49-year-old woman. Her symptoms were 
those of constipation and the passage of mucus and 
blood per rectum. 

The cysts were seen on sigthoidoscopy. 

Conservative treatment is being followed. 


Acknowledgements.—I wish to thank Dr. 
Wilkes, of Baslow, for referring the patient; Mr. 
D. J. Robertson for permission to investigate and 
present this case; Dr. J. L. Edwards for the 
pathological reports and his considerable help in 
the diagnosis; Dr. T. Lodge for the barium studies ; 

J. F. V. Larway and Mr. Cousins for the 
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It is well known that certain cases of hypertension 
are due to renal abnormality, and that some of these 
cases may be cured, or at least improved, by surgical 
means. The main difficulty, however, lies in the 
selection of such cases, since the demonstration by 
routine methods of a renal lesion does not mean that 
its correction will necessarily influence the course of 
the hypertensive disease. 

In recent years two new lines of approach to 
diagnosis in these cases have been suggested: namely 
the use of differential renal function studies by 
Connor, Berthrong, Thomas, and Howard (1957), 
and the radio-active diodrast excretion renogram by 
Winter (1957). 

By ‘differential renal function studies’ is meant 
the synchronous collection of urine specimens from 
the two kidneys, under standard conditions, so that 
a comparative study may be made of certain of their 
physical and chemical components. 

It is the purpose of this paper to attempt to 
evaluate these studies, in the light of present experi- 
ence, as an aid to the selection of those cases of renal 
hypertension in which surgery, conservative or 
ablative, may be of use. 

The study presented here was carried out over a 
period of eight months at the University of Michigan 
Medical Center, where the author worked in close 
liaison between the Section of Urology under 
Professor Reed M. Nesbit, in the Department of 
Surgery, and the Hypertension Research Unit under 
Professor Sibley W. Hoobler, in the Department of 
Medicine. 

All patients referred to this hospital with hyper- 
tension are carefully evaluated by the Hypertension 
Research Unit in order first to establish those of 
known aetiology, such as pheochromocytoma, co- 
arctation of the aorta, Cushing’s syndrome, and 
primary aldosteronism. Those with essential hyper- 
tension, and any who were suspected of having a renal 
origin for their hypertension, were then reviewed, 
together with their excretory pyelograms, diodrast 
renograms, and other relevant data at a joint confer- 
ence between the two Units. This conference decided 
which of these patients should be selected for further 
study by differential renal function tests and aorto- 
graphy. 

During the period under review 558 patients were 
investigated by the Hypertension Unit, and of these, 
30 were selected for differential function studies. 
The selection was as critical as possible, and no patient 
was subjected to these tests who was not considered 
fully fit to undergo such surgery as might be required 
to give him a reasonable chance of improvement of his 
hypertension. It should be emphasized, too, that these 
558 represented all patients referred to the Unit, and 
that many were cases of labile hypertension or of such 
mild degree as not to require treatment. 

Finally, all of these studies were carried out by 
the same person (the author) in order to ensure a 
uniform technique, and it was the aim of all who 
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By RONALD B. McGRIGOR 
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collaborated in this continuing study to try to 
assess the value of this test in terms of practical 
clinical usefulness. 


RENAL HYPERTENSION 


A variety of lesions affecting the kidney may be 
associated with hypertension. They include acute 
and chronic glomerulonephritis, polycystic kidneys, 
occlusive renal vascular disease, chronic pyelo- 
nephritis, and possibly hypoplasia. Occasionally 
hydronephrosis, tuberculosis, and lower urinary tract 
obstruction are similarly associated, but in these the 
hypertension is often of secondary importance. 
Glomerulonephritis and polycystic disease, being 
bilateral conditions, are not usually amenable to 
surgery. On the other hand, hypertension associated 
with occlusive renal vascular disease, and chronic 
pyelonephritis, both of which may be wholly or 
predominantly unilateral, is sometimes surgically 
remediable, and is therefore the principal concern of 
this investigation. 

Occlusive renal vascular disease is most commonly 
due to atheroma, in which a localized plaque may 
be responsible, and which may occur in the fourth 
or even third decades of life. It also includes a 
type of stenosis described by Poutasse, Humphries, 
McCormack, and Corcoran (1956) as “fibrous 
intimal proliferation’’. This is seen mainly in children 
and adolescents, may be bilateral, and is probably 
developmental in origin. Other less common causes 
are aneurysm, thrombosis, embolism, and occasion- 
ally compression of the artery from without by a 
renal or extra-renal tumour. Multiple renal arteries 
also occur but, unless associated with any of the 
lesions just referred to, are prebably not significant. 

It seems likely that these various vascular lesions, 
by producing ischemia and local hypotension, provide 
a human parallel to the classical experiments of 
Goldblatt, Lynch, Hanzel, and Summerville (1934) 
in the dog; though, unlike the effect on this animal, 
hypertension in the human is sustained rather than 
transient. 

Whether chronic pyelonephritis causes hyper- 
tension in a similar manner, by the development of 
multiple minute areas of ischemia, or involves some 
other and different mechanism, remains obscure. 


EXPERIMENTAL BASIS OF DIFFERENTIAL 
RENAL FUNCTION STUDIES 


In 1950 White reported the results of his experi- 
ments in dogs prepared by explanting the bladder 
trigone so that urine specimens could be collected 
separately and simultaneously from the two kidneys. 
He showed that by placing a ligature on one renal 
artery so as to restrict the blood-flow slightly, there 
was a reduction in the volume and sodium concen- 
tration in the urine from the kidney, with a corre- 
sponding increase on the unaffected side which thus 
maintained electrolyte balance. He explained this 
phenomenon by pointing out that the affected kidney 
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continued to reabsorb at much the same rate as before, 
in the presence of a reduced volume of glomerular 
filtrate, because the composition of the blood reaching 
it had not altered, since the normal kidney was 
preventing any accumulation from occurring. White 
further showed that this unilateral reduction in 
blood-flow could be great enough to produce a §0 per 
cent fall in volume and sodium concentration before 
inulin and para-aminohippurate clearances were 
measurably altered. So long as the normal kidney 
remained intact this state of affairs persisted, but if 
the normal kidney was removed, the other one, to 
which the artery remained constricted, then responded 
by excreting all the salt and water previously excreted 
by both kidneys. 

In 1957 Connor and others published their 
experiences with hypertension of unilateral renal 
origin. By correlating White’s experimental findings 
with the earlier work of Goldblatt and others (1934), 
they suggested that this decrease in urine volume and 
sodium concentration resulting from a reduction in 
blood-flow to one kidney might form the basis of a 
test helpful in the diagnosis of unilateral renal 
hypertension. (This test is sometimes referred to as 
‘the Howard test’ and the work is subsequently 
referred to under this name.) Ina review of 8 patients 
who underwent nephrectomy for hypertension, 
Howard and others reported that the test was con- 
sistently positive in the 4 who in fact had relief of their 
hypertension. These 4 had shown a reduced urine 
volume and sodium concentration on the affected 
side, while the other 4, whose hypertension was 
not relieved, had shown no such consistent changes. 
In the successful cases the volumes on the affected 
side varied from 41 per cent to only 9 per cent, and 
the sodium concentrations from 8§ per cent to 63 per 
cent, of the respective values for the normal side. 
The final diagnosis in these 4 patients appears 
to have been renal vascular insufficiency in 3, and 
chronic pyelonephritis in 1. 

Other experimental work which may have a 
bearing on differential function studies, and though 
not used by Howard and others has been included in 
similar studies by Schlegel, Savlov, and Gabor (1959), 
is that of Berliner and Davidson (1957), who also 
carried out certain renal vascular experiments in dogs. 
They applied an inflatable cuff, in which the pressure 
could be controlled from without through a polythene 
tube, to one renal artery. They found, on inflation of 
the cuff, and consequent diminution in the blood-flow 
to the kidney, that every measurable depression of 
the glomerular filtration rate was accompanied by a 
rise in the total osmotic concentration of the urine 
produced by that kidney; and this in spite of the fact 
that sodium and chloride concentrations were almost 
always lower in the urine from the experimental 
than the control kidney. This last observation adds 
further confirmation to the earlier observations of 
White. A comparison of the osmolalities may there- 
fore be significant in differential function studies. 
(The term ‘osmolality’ is defined by Moore (1959) as 
osmolar concentration per unit total water, and is 
used throughout as such.) 


TECHNIQUE 


The method used for obtaining synchronous 
bilateral urine samples in the present investigation 
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was based on that of Howard and others (1957) but 
differed in some minor details. It should be noted, 
however, that other investigators have used somewhat 
different techniques, and this might be responsible 
for variations in reported results. It has been borne 
in mind throughout that these studies, if they are to 
be of practical use in the hands of the average surgeon, 
and not become unduly tedious to the patient, must be 
kept as simple and short as is compatible with 
reliability. The values measured for comparison in 
this study included volume, sodium concentration, 
osmolality, and 15-minute phenolsulphonephthalein 
excretion (PSP). The technical details were as 
follows :— 

1. Diet and Drugs.—Low sodium diets were 
discontinued as was chlorothiazide medication, at 
least five days prior to the test. These precautions 
may not be essential in a comparative study, but it was 
felt best to take them. 

2. Anzsthesia.— Following barbiturate premedi- 
cation, males usually received a general anzsthetic 
(thiamylal sodium, nitrous oxide, and oxygen), 
females a local one (2 per cent xylocaine jelly). It is 
now realized that this latter preparation contained a 
small amount of sodium carboxymethylcellulose, and 
a simple test showed that 50 ml. of distilled water to 
which had been added 1 ml. of the jelly contained 
approximately 2-3 mEq. 1. sodium. Where sodium 
concentrations in the urine specimens are reasonably 
high, this will have had little effect on the results, but 
it illustrates the careful attention to detail which is 
necessary. 

3. Hydration.—Oral or intravenous hydration 
was used, but the latter was preferred, even with local 
anzsthesia, since some patients felt nauseated by the 
amount of fluid they were required to drink (approxi- 
mately 200 ml. per fifteen minutes, for one hour before 
and during the procedure), and this nausea was nearly 
always reflected in transient renal shut-down. Intra- 
venous hydration is also preferable in that, with a 
little experience, it is easier to control the rate of total 
urine flow, the optimum flow being 1°5-3°0 ml. per 
minute. At lower rates collection becomes unduly 
tedious, while higher rates are apt to lead to leakage 
around the catheter into the bladder, which, if great 
enough, invalidates the test. Intravenous hydration 
consisted of 10 per cent dextrose in water, and it was 
found best to administer about 350 ml. in the thirty 
minutes prior to collecting, and the remainder of the 
litre during the actual procedure, the total time for 
which was usually about ninety minutes. 

4. Cystoscopy.—This was carried out in the 
usual manner, No. 6 or 7 Charriére woven nylon 
whistle-tip ureteric catheters being introduced. No. 7 
was preferred so long as it passed easily, but the same 
size was always used on both sides. Polyethylene 
catheters were also tried, but did not seem to pass so 
easily size for size. While the effect on the kidney of 
minor ureteric trauma is not known, it is at least 
advantageous to avoid contamination with blood. 
The catheters were passed to lie, so far as could 
be judged, just within the renal pelvis, careful 
reference having been made to the position of the 
kidneys on previous pyelograms. The cystoscope 
was then removed and a No. 16 Foley catheter 
introduced into the bladder, which was carefully 
emptied. 
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Table I.—RESULTS OF DIFFERENTIAL RENAL FUNCTION STUDIES 


VOLUME SopruM CONCENTRATION OSMOLALITY 1§ MIN. PSP 
ML. MEQ. L. MOSM. L. Per CENT 
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5. Collection.—A few minutes were allowed to 
elapse until it was seen that there was a regular flow 
from each side. If the flow was suggestive of peri- 
staltic activity it was assumed that the catheter lay 
below the renal pelvis, but this did not appear 
necessarily to predispose to leakage around the 
catheter. Two successive synchronous collections 


the samples frozen pending osmolality determination, 
to obviate alterations caused by bacterial action. The 
PSP collections could be used to provide a further 
check on comparative volumes, though it was not 
infrequently found at this stage of the procedure 
that leakage around the catheters into the bladder 
had become marked. 


Table I1.—A CORRELATION OF DIAGNOSTIC METHODS IN HYPERTENSION OF PROBABLE RENAL ORIGIN 
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Dio- Side of On- | Osmola- 
DRAST tower Volumes | centra- lity 
RENO- s per cent tion 

Volume 


15 min. PSP 
per cent 


Normotensive 

| Essential hypertension 
Essential hypertension 
Hydronephrosis and 
chronic pyelonephritis 

| Chronic pyelonephritis 
Chronic pyelonephritis 

| Essential hypertension 

| Essential hypertension 

| Essential hypertension 
Chronic pyelonephritis 
Renal vascular occlusion 
Chronic pyelonephritis 
Essential hypertension 
Chronic glomerulo- 
nephritis 

| Chronic pyelonephritis 


4. 


Intra- 
mural 
injec- 
tion 


M > 120 Essential hypertension 


| 
| 
| Essential hypertension 


Columns 6-8 indicate that the kidneys were considered either normal, or that an abnormality was present on one or both sides which might 
be associated with the hypertension. N — Normal. R= Right. L = Left. Where letters are shown in brackets, an abnormality was present, but 
it was probably not so associated 


In columns 10-12 the values obtained on the side of lower volume are expressed as a percentage of the corresponding values on the side 
of higher volume. Column 13 shows the actual PSP values (to the nearest 2°5 per cent) obtained from the two sides 

* These figures may well be lower (but not higher), since for purposes of these calculations it was thought best to include any leakage into 
the bladder around the ureteric catheters as if it had come from the side of lower volume. (See Table I 


+ With very low sodium concentrations (i.¢., below 10 mEq. '1.) these figures are liable to be inaccurate. (See Table 1.) 


were then made for periods of fifteen to thirty minutes, 
the bladder being carefully emptied at the end of 
each collection. These specimens were used for 
volume and sodium concentration estimations. A 
third collection was then made for osmolality 
determination, using the Fiske osmometer, which 
employs a freezing-point technique. Finally, 1 ml. of 
PSP was given intravenously, and a further fifteen- 
minute collection made from each side, and if 
necessary from the bladder. 

6. Estimations.—The reason for the two collec- 
tions for volume and sodium concentration determina- 
tions was to act as a check on each other under, 
usually, differing rates of urine flow. 

In the final results (Table IJ) the aggregate 
volumes are compared, together with the average 
sodium concentrations and osmolalities. When blood 
was present, giving a hematocrit reading of more than 
I per cent, which was unusual, the specimen was 
either discarded, or correction made for the amount 
of sodium present in the appropriate volume of whole 
blood, as described by Howard and others. The osmo- 
lality specimens were taken in centrifuge tubes, so that 
any cells present could be immediately spun out, and 


7. Precautions.—Two points should perhaps 
be emphasized. The first is that all apparatus, 
including cystoscopes, catheters, and _ collecting 
vessels, must be carefully washed out with sterile 
distilled water prior to use. The second is that the 
check for bladder urine due to leakage around the 
catheters must be a very careful one. 

The complications of the procedure are, of course, 
those of any cystoscopy with bilateral catheterization, 
and include the possible introduction of infection, 
but perhaps it is worth recording that one of our 
patients (Case 27) became -anuric for a period of 
forty-eight hours before resuming normal renal 
function. 


RESULTS 


In this investigation, 30 hypertensive patients 
underwent differential renal function studies. They 
had been selected, after careful routine evaluation, 
as possibly having a renal origin for their hypertension. 
In other words non-renal causes had been excluded as 
far as possible, leaving a group which is commonly 
labelled ‘essential hypertension’, but in which cases 
of chronic pyelonephritis and others with renal 
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arterial lesions may easily be overlooked. Microscopic 
and bacteriological studies on the urine, excretory 
pyelography, and radio-active diodrast renography 
had been done in all cases. Aortography was not 
routine, being done only in those cases which 
fulfilled the following criteria: (1) If the hypertension 
was considered to be of such severity as to constitute 
a definite threat to the patient’s life. (2) Provided that 
the patient was considered fit to undergo such major 
renal or renal vascular surgery as the aortography 
might indicate to be necessary. 

Table I shows the actual figures obtained in these 
studies. In most cases the two sets of synchronous 
specimens were obtained at the same session, though 


in one case (Case 10) the test was repeated at a later 
date. The bladder volumes show that in approxi- 
mately one-third of these studies kidney volume 
comparisons were invalidated by excessive leakage 
around one or both catheters. Increasing experience 
did not seem to eliminate this difficulty, which consti- 
tuted the commonest cause of failure in this test. 
Table II shows the diagnosis made in 17 of the 
19 cases with valid differential function tests, and 
attempts to correlate the results of these tests with 
pyelography, aortography, and radio-active diodrast 
renography. Under each of these headings is indicated 
the side on which a significant abnormality was noted. 
For instance an intravenous pyelogram might reveal 
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one kidney to be measurably smaller than the other, 
I cm. or more in length being considered as 
abnormal; there might be delay in excretion on one 
side; or the calyceal pattern might be suggestive of 
chronic inflammatory changes. In the renograms 
only gross evidence of impairment of function, on 
one side as compared with the other, was taken as 
significant, lesser changes being regarded as of doubt- 
ful importance; while in the aortograms the side 
indicated had been shown to have a definite impair- 
ment of its vascular supply. On this basis the table 
would appear to show good overall correlation 
between the various investigations, in that pyelo 
graphy, aortography, renography, and the side of 
lower volume and PSP excretion all agree with 
reasonable consistency. 

In this series of cases pathological proof of the 
renal status was obtainable in 4 cases, 3 by 
nephrectomy and 1 at autopsy. Two of these 
patients had unilateral, or predominantly unilateral, 
chronic pyelonephritis, 1 having a hydronephrosis 
and ureteric calculi on the affected side as well. One 
patient had arteriosclerotic renal vascular occlusion 
with evidence of old pyelonephritis. Finally, 1 
had true essential hypertension. Particulars of these 
cases are shown in greater detail in Table I. 


DISCUSSION 


The study of differential renal function as an aid 
to the diagnosis of remediable renal hypertension has 
been stimulated by the work of Howard and others 
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Table 1V.—DIFFERENTIAL RENAL FUNCTION STUDIES CORRELATED WITH DIAGNOSIS 


A.—ESSENTIAL HYPERTENSION 
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(1957). Since their original report this group has had 
further experience with the test, as reported by 
Scott (1959). Out of 20 hypertensive patients with 
positive tests, 19 have undergone nephrectomy and 
1 renal endarterectomy. All have had significant 
reduction of their blood-pressure. At the same 
time 7 patients with negative tests, but with an 
obviously small or diseased kidney, have undergone 
nephrectomy with no reduction in their blood- 
pressure. Scott reports that they now consider the 
test positive when there is a reduction of 40 per cent 
or more in the volume, and 20 per cent or more in 
the sodium concentration of the urine from one 
kidney as compared with the other. (In terms of 
figures quoted in Table J] this means that in a 
positive test the volume and sodium concentration 
on the abnormal side should be less than 60 per cent 
and 80 per cent respectively of the corresponding 
values on the normal side.) 

Poutasse and others (1958) carried out differential 
renal function tests in a group of 33 patients, all of 
whom had had aortography. Of these 33, 11 were 
considered to have essential hypertension; 6 chronic 
pyelonephritis, predominantly unilateral; 6 unilateral 
renal arterial disease ; 6 bilateral renal arterial disease ; 
and 4 disease of a segmental branch of a renal artery. 
They measured urine flow, sodium concentration, and 
glomerular filtration rate (G.F.R.) by mannitol 
clearance. They concluded that urine flow was pro- 
portional to G.F.R. regardless of the lesion and could 
therefore alone signify differences in renal function. 
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of higher volume 
* These figures may be lower, but not higher 
+ Not included in averages owing to liability to inaccuracy. / 


Differential function values are expressed as in Tabie 1], and represent the side of lower volume shown as a percentage of the side 


See footnote to Table 1] 
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They also showed that volume and sodium concentra- 
tion were reduced on the side of unilateral arterial 
disease, but were also reduced on the more severely 
affected side in bilateral arterial disease. In segmental 
arterial lesions, and in pyelonephritis, volumes were 
reduced on the affected side, but sodium concentra- 
tions were variable, being usually lower but sometimes 
higher than on the normal side. It is perhaps note- 
worthy that good results, with regard to relief of 


Fic. 89.—Aortogram, Case 17. The left renal artery is 
almost completely occluded, while the right one shows definite 
narrowing at its origin. 


hypertension, could be obtained not only in those 
with unilateral arterial lesions, in which Howard 
and others’ criteria might be fulfilled, but also in 
segmental arterial lesions, which did not fulfil these 
criteria. 

Schlegel and others (1959) have also reported on 
their experiences with differential function studies. 
In § patients with hypertension of renal origin who 
responded to various types of renal or renal vascular 


surgery, they found a consistent pattern of reduced 
volume, raised osmolality, and raised potassium and 


ammonia concentrations. Sodium concentration on 
the other hand was only reduced more than Io per 
cent in 1 case. All these § cases had renal vascular 
abnormalities, and 1 had chronic pyelonephritis 
also. 

The present series includes 6 cases of probable 
essential hypertension, 8 of probable chronic pyelo- 
nephritis, and 1 of occlusive renal vascular disease. 
Also shown are I case with normotension and 1 with, 
chronic glomerulonephritis. Table IV shows the 
results of differential function studies in these various 
groups. Obviously it would be premature to draw 
anything like definite conclusions from these figures, 
but, nevertheless, it is felt that it is worth recording 
the findings. 

In essential hypertension small variations in the 
volume produced by the two kidneys were met with, 
but sodium concentrations and osmolalities remained 
much the same on the two sides. 

In chronic pyelonephritis the volume was usually 
greatly reduced on the affected side, and osmolality 
levels tended to be lower than on the normal side, 
but sodium concentrations were never much reduced 
and were in fact sometimes increased. 

In the case with occlusive renal vascular disease 
(Case 17), a marked lowering of volume and sodium 
concentration occurred, with a raised osmolality, on 
the more severely affected side. Incidentally this was 
the only case in the present series which fulfilled 
Howard and others’ criteria concerning volumes and 
sodium concentrations, yet it should be noted that 
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aortography demonstrated the presence of bilateral 
occlusive arterial disease, almost complete on the left, 
but also present to a lesser extent on the right (Fig. 
89). In this instance, therefore, Howard and others’ 
test was misleading, since it suggested that left 
nephrectomy was indicated, and that this could be 
expected to relieve the hypertension. The knowledge 
of the bilateral involvement indicated that splenorenal 
arterial anastomosis was the treatment of choice, but 
technical difficulties, particularly the arteriosclerotic 
state of the splenic artery, eventually caused this to be 
abandoned and nephrectomy was performed. Follow- 
ing operation the hypertension has persisted. 
According to Poutasse and Dustan (1957) at least 
2§ per cent of renal arterial occlusive disease is 
bilateral, so that this would appear to be a serious 
limitation of Howard and others’ test in this type 
of case. 

Certainly the results obtained in this study are in 
general agreement with those already quoted, but 
discrepancies exist. Whether these can be ascribed 
to the differing techniques employed by different 
surgeons, or whether perhaps, as Schlegel suggests, 
the pattern of function in a diseased kidney alters as 
the disease progresses, remain for the present matters 
of conjecture. It must, however, be remembered that 
these are comparative tests of renal function, so are 
only really valid when one kidney is normal. In 
chronic pyelonephritis it may not be possible to tell 
whether the disease is wholly or predominantly 
unilateral, and in occlusive vascular disease aorto- 
graphy is required to determine this point. Further- 
more, only aortography can demonstrate segmental 
arterial lesions. 

There seems little doubt, therefore, that differen- 
tial function studies are capable of yielding certain 
useful information concerning comparative renal 
function, so long as their limitations are kept in mind. 
They cannot, however, be expected to eliminate 
the need for aortography when renal vascular disease 
is a possibility, because, although these tests appear 
to show a consistent pattern in unilateral main artery 
lesions, they cannot exclude the possibility of its 
being bilateral; while in segmental vascular lesions 
their pattern may be difficult to distinguish from 
chronic pyelonephritis (Poutasse, Donnelly, and 
Dustan, 1958). In known chronic pyelonephritis, 
however, a knowledge of the relative volumes and 
PSP excretion by the two kidneys may be of consider- 
able help in deciding whether or not nephrectomy is 
advisable. 

For the present, therefore, the most useful role of 
differential function studies would appear to be either 
as confirmatory evidence of unilateral disease, or to 
suggest the need for aortography if this is not other- 
wise indicated, bearing in mind that unilateral disease 
causing severe hypertension may be present with 
little or no evidence on pyelography. It still remains 
to be proven that they are capable of indicating a 
significant abnormality which cannot be shown by 
other more reliable means. 


SUMMARY 


The use of differential renal function studies in 
the investigation of renal hypertension is discussed, 
and the experimental basis and technique of these 
tests are described. 
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ARTERIOVENOUS FISTULA 

The results of a series of such studies are pre- 
sented and an attempt made to correlate them with 
the results of pyelography, aortography, and radio- 
active diodrast renography. 

Reference is made to other published work on this 
subject, and some proposals are made as to the value 
and limitations of these tests. 

The importance of aortography in selecting those 
cases of ‘essential’ hypertension, which are in fact 
due to renal vascular lesions, is stressed, and criteria 
for its use suggested. 
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ARTERIOVENOUS FISTULA FOLLOWING OPERATION FOR PROLAPSED 
INTERVERTEBRAL DISK 


By R. E. HORTON, Bristor 


SINcE the first record of an operation for prolapsed 
intervertebral disk by Mixter and Barr (1934) many 


thousands of operations have been successfully 
performed without incident. However, Linton and 
White (1945) recorded a case in which a fistula 
between the right common iliac artery and the 
inferior vena cava had resulted from too deep penetra- 
tion of an instrument used to remove the disk. Since 
that time a number of articles have appeared in the 
American literature which indicate that injury to 
the great vessels is an occasional complication of the 
operative treatment of a prolapsed intervertebral disk. 
The injury may be isolated when an immediate 
fatality from hemorrhage is to be expected, but if 
an artery and vein are simultaneously injured arterial 
bleeding takes place into the vein so that, although 
the signs resulting from a major arteriovenous fistula 
develop, fatal haemorrhage is less likely. 


INCIDENCE OF INJURY TO THE GREAT 
VESSELS 


It is clear that more cases of great vessel injury 
have occurred than reference to the reported cases 
would indicate. In his original description Linton 
mentions 3 which came to his notice as a result 
of a questionnaire. Holscher (1¢48) quoted a single 
case but also knew of 4 unpublished cases of vascular 
injury after disk operations, and Harbison (1954), 
after a questionnaire to 100 surgeons, was able to 
collect notes on 25 cases which had not been reported 
in addition to 1 case of his own and 4 others which 
had been reported up to that time. Seventeen of these 
patients had died, mostly within a few hours of the 


operation. In 6 cases an arteriovenous fistula had 
resulted. Only 1 of these patients died, but 2 others 
had signs of arterial deficiency after ligature opera- 
tions. Among 24 cases of isolated injury to a great 
vessel there were 16 deaths (66 per cent). Since 
this summary Seeley, Hughes, and Jahnke (1954) 
have recorded 2 more cases of injury to the common 
iliac artery (one right and the other left). Early 
operation saved both of these patients, though one 
had a complicated recovery. Nine further cases of 
arteriovenous fistula have been described following 
operation for prolapsed intervertebral disk. One of 
these was diagnosed at autopsy (Fortune, 1956), but 
the others recovered after corrective operations 
(Smith, Hughes, Sapp, Joy, and Mattingly, 1957 (2); 
De Bakey, Cooley, Morris, and Collins, 1958 (2); 
Glass and Ilgenfritz, 1954 (1); Kirklin, quoted by 
Burcheil, 1954 (1); Mack, 1956 (1); and Harbison, 
1954 (1) ). 


AETIOLOGY 


The emphasis on the importance of complete 
removal of the disk by Dandy, and now generally 
practised, must have made vascular injury more 
likely. It is also possible that the prone position makes 
the vessels more vulnerable. It has been observed, too, 
that the injury can occur at the hands of an experienced 
and gentle surgeon, and the words of Holscher (1948) 
have often been quoted. He describes how an 
experienced surgeon was ‘sounding’ for che anterior 
portion of the annulus fibrosus with a closed pituitary 
rongeur when, “. . . with surprising ease, it slipped 
through the interspace. As the instrument was 
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withdrawn a copious welling up of dark blood 
immediately occurred in the joint.” Holscher con- 
tinues, “. . . the ease with which this complication 
can occur can only be appreciated by the surgeon in 
whose hands such an unfortunate accident has 
happened”’. 

This case and the experience of others suggests 
that the injury takes place when there is a defect 
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Case 1.—Mrs. P., a woman of 46 years, had had back- 
ache and sciatica for some three years. A diagnosis of 
prolapsed intervertebral disk was made and on Feb. 10, 
1959 she was operated on by an experienced senior 
registrar. Fenestration of the disk between the 5th lumbar 
and Ist sacral vertebra showed it to be normal. The disk 
between the 4th and sth lumbar vertebre was found to be 
prolapsed and was thoroughly evacuated. There was no 
unusual blood-loss at the time of the operation but at its 


Table I1.—SUMMARY OF CASES 


OPERATION 
SIGNS 


Post- 
OPERATIVE 
SIGNS 


LaTE 
SIGNS 


ANATOMY 


‘TREATMENT 


Linton and 
White 


Holscher 


None 


Bleeding 
No shock 


None 


Throbbing pain 
and ileus. Post- 


Cardiac 
failure 4 
mth. 


R.C.LA./LV.C. 


R.C.LA. and V. 


Ligation 


Quad. ligation 


Good. 
Some 


operative thrill swelling 
of leg 
Fortune Abdominal dis- | Circulatory | L.C.1.A. and V. | Died during in- Diagnosed 
tension failure at vestigation of at post- 
3 mth. cardiac failure mortem 
Glass and No bleeding. Thrill immedi- | 1 mth. signs | I.V.C. R.C.LA. | Quad. ligation . | Satis- 
Iigenfritz Shock when ately. Ileus of left ven- 1.V.C. and factory 
atient put on tricle R.C.LA. 
ack at end of failure 
operation 
Harbison Moderate bleed- Cardiac L.C.LA. and V. | Repair . | Good 
ing failure Huge  aneur- 
5 mth. ysm too 
Thrill 
Kirklin 
(quoted by 
Burchell) 
Mack None None Cardiac 
failure 3 
wk. 
Smith and Increased bleed- | Dyspneea on — 
others ing ambulation (gth 
day). Conges- 
tive failure by 
14th day 
No extensive | Tightness 
blood-loss but chest Ab- 
loss of pulse dominal pain 
and B.P. Re- Orthopneea. 
stored with B.P 130/40 
blood transfu- Signs of cardiac 
sion (rapid) failure by 7th 
day 
De Bakey Tiredness 2 | Aorta 1.V.C. Repair 
and others yr. after just above bi- 
disk oper- furcation 
ation 
Machinery 
murmur 
and thrill 
in abdo- 
men 
Dyspneea Repair and graft 
and palpi- to L.C.LA. 
tation 6 
mth. after 
operation. 
Murmur 
and thrill 


Aorta I.V.C. Aortic graft 


R.C.LA./LV.C. Ligation 
R.C.LA. 


R.C.LA. and V. | Repair 


L.C.LA. and V. | Repair 


: : oe completion her condition was not good. The blood- 
in the annulus which permits the passage of an pressure was 90/50 and the anesthetist considered that 


instrument into contact with the great vessels, che was in a state of surgical shock not due to blood-loss. 
without the use of such force as would be expected Accordingly a noradrenaline infusion was started but she 
to be necessary to penetrate the normal annulus. continued in poor condition, with tachycardia and pallor. 
The great vessels are relatively fixed and are easily About six hours after the operation it was noted that the 
penetrated rather than pushed aside by aninstrument. abdomen was tender and rigid and bowel-sounds were 
Leavens and Bradford (1953) described such a defect absent. The femoral pulses were collapsing. Two days 
and, after passing an instrument through it, injected ater @ loud systolic murmur was heard in the lower 


abdomen and a thrill was palpable over the right femoral 
penal rear —— showed that it lay in front of artery. An aortogram performed six days after the opera- 


Knowledge that this defect can be present and 
the ease with which the great vessels can be damaged 
is probably their most important safeguard. 


tion showed that a fistula was present, but the flow was 
too great for its accurate localization. 

She was re-explored seven days after the first operation. 
A long paramedian incision was made and the great 
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ARTERIOVENOUS FISTULA 
vessels exposed. Proximal control of the aorta was obtained 
with a tape and later with a Potts multi-tooth clamp. 
Distal control of both common iliac arteries was effected 
with bulldog clamps. In dissecting in the region of the 
fistula a small aneurysm sac was opened and considerable 
venous bleeding took place as the veins had not yet been 


FiG. 90.—Case 1. A, Shows the position of the fistula and the preliminary controls 
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vein was ligated. Fixation by fibrosis made it dangerous 
to encircle the vena cava completely but as much as 
possible was contained in a Potts clamp. Control of the 
circulation having been obtained, dissection was begun 
between the left common iliac vessels proximal to the 
fistula and a second bulldog clamp was placed on the 


Cc 


B, Division of the common iliac artery to 


display the opening into the vein. C, Insertion of homograft after trimming of the ends of the common iliac artery. 


controlled. It was necessary to transect the right common 
iliac artery to gain access and then the common iliac vein 
was repaired without securing control. The ends of the 
common iliac artery could not be brought together and a 
homologous artery graft about 2 cm. long and of some- 
what smaller calibre was inserted (Fig. 90). A 6-pint blood 
transfusion was given during this operation. The 
anesthetist noted an immediate fall in the pulse-rate when 
the circulation was restored. The right leg swelled after 
the operation and it was thought that this was due to 
thrombosis of the damaged common iliac vein. Four weeks 
after the operation she suffered a pulmonary embolus, but 
was fit for discharge ten days later. Fifteen months later 
she was in excellent health and the only abnormality to be 
noted was a systolic murmur heard in the right iliac fossa. 
This is due to the fact that the graft is somewhat narrower 
than the iliac artery into which it was sutured. 


Case 2.—A man of §6 years had an operation for a 
prolapsed intervertebral disk in 1952. There was an 
unusual amount of bleeding and he required a blood 
transfusion. However, nothing untoward was noted until 
a cholecystectomy was performed in 1958. It was then 
observed that there was a very loud thrill over the inferior 
vena cava. He was also complaining of dyspnoea and a 
feeling of “ pumping all over”. There was a loud murmur 
and palpable thrill all over the abdomen, but maximal 
over the left iliac fossa. The blood-pressure was 160/60. 
A chest radiograph showed enlargement of the heart and 
some pulmonary congestion due to left heart failure. An 
aortogram showed the aorta and iliac arteries with 
simultaneous filling of the great veins, which were greatly 
dilated. The exact position of the fistula was not shown. 

The great vessels were explored through a long para- 
median incision in July, 1959, seven years after the opera- 
tion which had resulted in the fistula. Proximal control 
of the aorta was achieved with a Potts multi-tooth clamp. 
On the right side the common iliac artery and vein were 
isolated and occluded with a single Potts clamp. There 
was a good deal of fibrosis and fixation of the vessels as a 
result of the extravasation of blood which had taken place 
at the time of the injury. The left common iliac artery 
was isolated and controlled with a bulldog clamp just 
distal to the fistula. The left common iliac vein was very 
greatly distended. The left external iliac vein was 
controlled with an encircling ligature and the internal iliac 


common iliac artery just below the aortic bifurcation. It 
was now possible to identify the fistula and to divide it. 
The common iliac vein was repaired and all the clamps 
except those on the left common iliac artery adjacent to 
the fistula were removed. The hole in the artery was 
irregular, but it was closed with interrupted sutures and 


Fic. 91.—Case 2. This indicates the position of the fistula 
and the controls which were used 


the remaining clamps were removed (Fig. 91). The patient 
left hospital 17 days after operation and was well when 
seen later. He had no dyspnoea and the sensation of 
continuous pumping had gone. The blood-pressure 
was 135/70. There were no local signs. 


SIGNS OF VASCULAR DAMAGE 


When there is isolated injury to the aorta or to 
one of the iliac arteries serious bleeding is inevitable. 
Its outward manifestation may be slight, but severe 
retroperitoneal bleeding will be accompanied by 
surgical shock, and if blood transfusion does not 
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rapidly restore the blood-pressure there seems little 
doubt that immediate exploration of the great vessels 
is the only measure which gives the patient any hope 
of survival. 

Thirteen cases (including 2 described in this paper) 
of arteriovenous fistula following an operation for 
prolapsed intervertebral disk have now been described 
in the literature. In 3 cases the records do not give 
any account of the symptoms and signs which 
followed the disk operation. In 3 cases there seems 
to have been no indication of bleeding at the time of 
the operation, but in the other 7 there was either 
moderate external bleeding, severe surgical shock, 
or both. 

Early post-operative signs that an arteriovenous 
fistula has resulted include ileus and interference with 
micturition. Deep abdominal tenderness and the 
development of a murmur and thrill were noted early 
in nearly all cases. 

The time of onset of cardiac failure was variable 
and presumably depended on the size of the shunt and 
the amount of cardiac reserve. It may come on as 
early as a week after the operation or be delayed for 
some years. In a number of cases the onset of cardiac 
failure was the first sign that an arteriovenous fistula 
had resulted from the disk operation. 


TREATMENT 


Operations directed to treatment of the fistula 
have been done at varying times, but the 2 cases 
described here are the earliest (7 days) and latest 
(7 years) after a disk operation that have been 
recorded. 

The onset of cardiac failure is a clear indication 
that closure of the fistula is an urgent necessity. 

One patient died during investigation and 4 were 
treated by ligature operations to exclude the fistula. 
There is no doubt that ligature of the common iliac 
artery above and below a fistula will result in little 


impairment of circulation to the corresponding foot 


as the collateral circulation is excellent, and in all the 
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cases in which this was done a good result was 
recorded. Ligature or thrombosis of the iliac vein, 
however, is likely to be followed by oedema of the 
leg, which may be troublesome. 

In the 8 further cases reconstructive operations 
were performed, though in 3 of these it was necessary 
to introduce an arterial graft. Excellent results 
followed in all the recorded cases in which this was 
done. 


SUMMARY 


It is possible to damage the great vessels during an 
operation for prolapsed intervertebral disk, and the 
ease with which the accident may happen is 
emphasized. 

The previously reported cases have been reviewed 
and 2 additional cases are described. 


I wish to express my thanks to Dr. D. H. Davies 
who diagnosed Case 2 and referred the patient to 
me. 
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PRIMARY MALIGNANT LYMPHOID TUMOURS OF 
THE INTESTINAL TRACT 


REPORT OF 37 CASES WITH A STUDY OF FACTORS 
INFLUENCING PROGNOSIS 


By I. M. P. DAWSON, J. S. CORNES, anp B. C. MORSON 


FROM THE PATHOLOGY DEPARTMENTS OF WESTMINSTER HOSPITAL, ST. MARK’S HOSPITAL AND THE GORDON HOSPITAL 


MALIGNANT tumours of lymphoid tissue affecting the 
alimentary tract have been recognized for more than 
a hundred years, and well over 600 cases involving 
the small and large intestine are now on record. 
Unfortunately, many of these cases are poorly docu- 
mented, and are of little help to anyone making a 
critical study of these tumours. 

Firstly, at least a third of the recorded cases are 
not certainly primary neoplasms of the intestinal 
tract, although they are often listed as such in the 
titles of the papers because the earliest and most 


important symptoms were referable to the bowel or 
because the intestinal lesions appeared larger and 
more important than the other lesions found at 
laparotomy or necropsy. The possibility that such 
intestinal lesions might in fact have been part of a 
more generalized disorder was not often mentioned, 
and very few papers stated the criteria used in making 
the diagnosis of a malignant lymphoma primarily 
situated in the intestinal tract. 

Secondly, the term ‘lymphosarcoma’ has been 
used by many writers to indicate any or all of the 
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varieties of malignant tumours of lymphoid tissue, 
and the finer distinctions of giant follicular lymphoma, 
Hodgkin’s disease, and reticulum-cell sarcoma have 
been ignored. 

Thirdly, before 1950, benign lymphoid polyps of 
the rectum were not generally recognized as such 
and were often called ‘lymphosarcomas’. Some of 
these cases have been included in published series 
of malignant lymphomas of the gastro-intestinal 
tract, which explains some of the long-term survivals 
recorded in the literature (Helwig and Hansen, 
1951). 

Fourthly, many of the large series of cases 
reported in the literature give little individual case 
data, simply summarizing the main findings in 
general tables. Because these tables are usually 
unrelated, it is virtually impossible to trace a par- 
ticular case from one table to another. The subject 
is further confused by some cases being published 
several times in different journals, or by being re- 
published in ever-enlarging series from the same 
medical centre. 

Lymphoid tumours have been reported more fre- 
quently in the stomach than in the intestinal tract. 
Friedman (1959), for example, has reported a series 
of 75 gastric cases from the Mount Sinai Hospital, 
New York, and similar large series have been pub- 
lished by Madding and Walters (1940), 47 cases; 
Allen, Donaldson, Sniffen, and Goodale (19§4), 
44 cases; Thorbjarnarson, Pearse, and Beal (1959), 
37 cases; Snoddy (1952), 34 cases; Warren and 
Littlefield (1955), 30 cases; Wolferth, Brady, Enter- 
line, and Blakemore (1959), 26 cases; and by others. 
Very few large series of malignant intestinal lymphoid 
tumours have been published. Faulkner and Dockerty 
(1952) described 33 cases seen at the Mayo Clinic, 
and similar series have been published by Allen and 
others (1954), 34 cases; Raiford (1933), 32 cases; 
Warren (1959), 24 cases; Marcuse and Stout (1950), 
13 cases; and by others. There are very few cases 
recorded in the British literature. Skrimshire (1955) 
described 14 cases from St. Thomas’s Hospital, 
London; Irvine and Johnstone (1955) 17 cases seen 
at the Western Infirmary, Glasgow; Ogilvie and 
Shaw (1955) 5 cases seen at the Essex County 
Hospital, Colchester; and Azzopardi and Menzies 
(1960) 10 cases from the Postgraduate Medical 
School, London. 

No one centre can hope to see enough primary 
intestinal cases to be able to lay down any generally 
useful prognostic criteria, or to arrive at any definite 
conclusions about the best methods of treatment. 
Only through the publication of essential individual 
case data is it possible for one centre to share its 
results with others. For these reasons we wish to 
set on record the essential data from a series of 
37 cases of primary malignant lymphoid tumours 
of the intestinal tract from three major centres, to 
review well-documented primary cases recorded in 
the literature, and to consider some of the factors 
which appear to influence prognosis. 


MATERIALS AND METHODS 


The 37 cases to be described were found during 
a search through the pathology reports of St. Mark’s 
and Westminster Hospitals for the past twenty-five 
years, and the Gordon Hospital since its re-opening 
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in 1947. The tumours were considered clinically 
to be primary in the intestine on the following 
grounds :— 

1. When the patients were first seen there was 
no palpable superficial lymphadenopathy. 

2. Chest radiographs showed no obvious enlarge- 
ment of the mediastinal lymph-nodes. 

3. The white-blood cell-counts, total and differ- 
ential, were within normal limits. 

4. At laparotomy the bowel lesion predominated, 
the only lymph-nodes obviously affected being those 
in its immediate neighbourhood. 

5. The liver and spleen appeared free of tumour 
in every case. 

Some cases were found in which the retro- 
peritoneal lymph-nodes were affected as well as the 
mesenteric lymph-nodes and bowel. We excluded 
all these cases from our study since the primary 
lesion might well have been in the abdominal lymph- 
nodes rather than in the bowel. 

Adequate follow-up data were obtained in 34 
of the 37 cases. In 33 cases operation specimens 
were available for study, and in 7 necropsy speci- 
mens were also available. In the 4 remaining cases 
the diagnoses were based on the results of sig- 
moidoscopies, barium enemas, rectal biopsies, lymph- 
node biopsies, and the findings at laparotomy. 
Material for histological study was fixed in Io per 
cent formol saline and embedded in paraffin. Sec- 
tions were stained using Erhlich’s hematoxylin and 
0-25 per cent alcoholic eosin, and Gordon and 
Sweets’s (1936) silver impregnation technique was 
used to demonstrate reticulin. The cases were then 
classified into giant follicular lymphoma, lympho- 
sarcoma, Hodgkin’s disease and Hodgkin’s sarcoma, 
reticulum-cell sarcoma, as described by Harrison 
(1953). 

In excluding benign rectal lymphomas from this 
series we required that such tumours should be 
entirely within the mucosa and submucosa, that there 
should be no invasion of the underlying muscle coats, 
and that there should be at least two discrete germinal 
follicles present. If the rectal biopsies failed to 
include the muscle coats, and no germinal follicle 
was seen, the biopsies were regarded as inconclusive. 
The diagnosis of a primary malignant rectal lymphoma 
was only made when the muscle coats were clearly 
invaded by a tumour mass, and in none of these 
cases was any follicular pattern seen. The principal 
findings in 87 cases of benign rectal lymphoma seen 
at St. Mark’s Hospital have been summarized by 
Morson (1959). 

A detailed study of cases reported in the litera- 
ture has been made, and 142 intestinal cases have 
been found where there was sufficient individual 
case data to indicate that one was dealing with a 
primary bowel lesion. Only those cases stating the 
age and sex of the patient, the site and cell type of 
the tumour, the type of treatment given, and sufficient 
clinical data for the diagnosis of a primary lesion 
and for provisional follow-up were chosen. For 
comparison, 117 primary malignant lymphomas of 
the stomach, similarly recorded in the literature, have 
also been studied. 

Our 37 intestinal cases, together with the 142 
intestinal cases and the I17 gastric cases collected 
from the literature, form the basis of this report. 
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RESULTS 


Thirty-seven Intestinal Cases studied in Our 
Own Laboratories.— 

General Data.—The most important data from 
37 cases of primary malignant lymphomas of the 
intestinal tract are given in Tadle J. The age given 
is the age at onset of the disease when this could be 


FiG. 92.—Ileum, cacum, and ascending colon. Bulky protu- 
berant growth (reticulum-cell sarcoma) of cecum. (Case 17.) 


determined, and if not, the age at diagnosis. The 
length of survival recorded is the duration from the 
date of resection or commencing radiotherapy, or 
from the time of diagnosis when no specific treatment 
was given. 

Symptoms and Signs.—The chief presenting symp- 
toms and signs are summarized in Table IJ. The 


Fic. 93.—Descending colon, sigmoid colon, and rectum. 
Two separate annular growths (lymphosarcomas) in recto- 
sigmoid region. Note smooth appearance of colon due to 
quiescent ulcerative colitis. (Case 21.) 


small intestinal tumours most commonly presented 
with nausea, vomiting, and other signs suggesting 
intestinal obstruction, and a mass was often palpable 
in the abdomen. Growths in the colon and rectum 
most often presented with bleeding and altered bowel 
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habits, and growth was often visible on proctoscopy 
or sigmoidoscopy. In 3 of the 4 patients with 
multiple lymphomatous polyposis, the polyps were 
both seen and felt in the rectum. In 13 out of our 
37 cases there was no complaint other than a feeling 


Fic. 94.—Ileum, cecum, and ascending colon. Aneurysmal 
ileal growth (reticulum-cell sarcoma). (Case 9.) 


of malaise until the sudden onset of obstruction 
(11 cases) or perforation (2 cases) necessitated surgical 
intervention. 

Macroscopical Appearances.—In 33 of the 37 cases 
the tumours were discrete. In 27 of these the tumours 
were single, and in 6 cases two or more tumours were 
present. Macroscopically, the discrete tumours 


FiG. 95.—Transverse, descending, and sigmoid colon. 
Multiple lymphomatous polyposis (giant follicular lymphoma 
pattern). (Case 34.) 


appeared to be of three types: 11 were bulky pro- 
tuberant growths (Fig. 92); 21 were amnular or 
plaque-like thickenings of the bowel wall (Fig. 93); 
and I presented as an aneurysmal dilatation of the 
terminal ileum (Fig. 94). In the 4 remaining cases 
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the tumours presented as a multiple lymphomatous 
polyposis affecting long segments of the intestinal 
tract (Fig. 95). Further details of these 4 cases have 
been published elsewhere (Cornes, 1961). There 
was no tendency for any one histological type of 
tumour to be associated with any particular macro- 
scopical appearance, to produce multiple tumours or 
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lymphosarcomas penetrating the muscle coats, with 
the sigmoid growth extending outwards into the 
pericolic fat (Fig. 93). A more detailed description of 
this case is available elsewhere (Cornes, Smith, and 
Southwood, 1961). 

One case (No. 26) had a large lymphocytic 
lymphosarcoma of the rectum with a_ small 


Table I.—DATA FROM 37 CASES OF PRIMARY MALIGNANT INTESTINAL LYMPHOID TUMOURS 


REGIONAL 
LYMPH- 
NODES 
INVOLVED 


NUMBER 
LOCATION OF 
TUMOURS 


SURGICAL 
REMOVAL 


OUTCOME 


Survival 
Local 
Recurrence 


Patient 
Dead 


Systemic 


Disease mth, 
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C, Colon; D, Duodenum; 


I, eum; IC, Ileocecal; J, Jejunum; R, Rectum; S, Single tumour; M, Multiple tumours; MP, Lympho- 


matous polyposis; GF, Giant follicular lymphoma; HD, Hodgkin’s disease; LS, Lymphosarcoma; RS, Reticulum-cell sarcoma. 


diffuse polyposis, or to show a predilection for any 
one site. 

Lymph-nodes.—The finding of enlarged mesenteric 
lymph-nodes at operation did not necessarily indi- 
cate involvement by tumour or that the intestinal 
growths were inoperable. In 4 cases surgeons re- 
ported enlarged lymph-nodes at operation, but no 
tumour was found when the lymph-nodes were sec- 
tioned and examined histologically. In § cases no 
enlarged lymph-nodes were seen at operation, and 
none were found when the specimens were examined 
in the laboratory, yet tumour was found histologically 
in each case. In only 8 cases was the finding of 
enlarged lymph-nodes at operation actually associated 
with their involvement by growth. 

Associated Disorders.—One case (No. 21) compli- 
cated a chronic ulcerative colitis. This patient gave 
a fifteen years’ history of intermittent diarrhoea and 
bleeding. At laparotomy two tumours were found, 
one in the sigmoid colon and one in the rectum. 
Sections showed a chronic, quiescent ulcerative 
colitis affecting the whole colon, and two lymphocytic 


Table II.—MAjOR PRESENTING SYMPTOMS AND SIGNS IN 
37 CASES OF PRIMARY MALIGNANT INTESTINAL 
LYMPHOMAS 


MULTIPLE 
LYMPHO- 
MATOUS 
PoLyposts 


SMALL 
INTESTINAL 
CASES 


LARGE 
INTESTINAL 
CASES 


Bleeding per 
rectum 
Severe abdo- 
minal pain, 
nausea, and 
vomiting 
Malaise, vague 
pains, etc. 
Symptoms not 
stated 

Visible growth 
in rectum 
Palpable abdo- 
minal mass 
Signs of ob- 
struction 
Signs of per- 
foration 
Signs not stated 
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mucus-secreting adenocarcinoma immediately below 
it at the anorectal junction. In a second case (No. 7) 
resection of a lymphocytic lymphosarcoma of the 
terminal ileum was followed one year later by the 
development of an adenocarcinoma of the sigmoid 
colon. In a third case (No. 17) resection of a 
reticulum-cell sarcoma of the ascending colon was 
followed eighteen months later by the development 
of five separate carcinomas of the rectum and sig- 
moid colon. Further details of these three cases 
have been given elsewhere (Cornes, 1960). A fourth 
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Study of Primary Cases recorded in the 
Literature.— 

Survival Studies.—We have attempted to extend 
our observations by a study of similar cases recorded 
in the literature. Table III gives the follow-up data 
on 176 intestinal cases and 117 gastric cases. The 
176 intestinal cases include 34 cases from our present 
study and 142 cases collected from the literature. 
The table shows that about half of the recorded 
intestinal cases have been followed for less than 
I year, and that very few cases have been followed 


Table I]].—FoLLow-up DATA ON RECORDED CASES OF PRIMARY MALIGNANT LYMPHOMAS 


SURVIVAL (IN YEARS) 


1-5 10 plus 


Sire AND 


Death 
due to 
Operation 


Intestinal:— 
Giant follicular lymphoma 
Lymphosarcoma 
Hodgkin's disease 
Hodgkin’s sarcoma 
Reticulosarcoma 


Gastric: — 
Lymphosarcoma 
Hodgkin's disease 
Hodgkin’s sarcoma 
Reticulosarcoma 


Seven intestinal and § gastric cases died from causes unrelated to their original disease. 


case (No. 3) died sixteen years after the resection of 
multiple lymphocytic lymphosarcomas of the jejunum 
and ileum. At necropsy there was a carcinoma of the 
upper lobe of the left lung, but no evidence of any 
lymphosarcoma. 

Follow-up Studies. —Of 34 cases with follow-up 
data available, 17 are dead. Three deaths were due 
to post-operative complications, 3 were due to other 


Table I1V.—UNCORRECTED 5-YEAR AND I0-YEAR SURVIVAL 
FIGURES OF RECORDED CASES OF PRIMARY MALIGNANT 
LYMPHOMA 


PERCENTAGE 
10-YEAR 
SuRVIVAL 


PERCENTAGE 
5-YEAR 
SURVIVAL 


Srre anp Type 


Intestine :— 
Giant follicular lymphoma 
Lymphosarcoma 
Hodgkin’s disease 
Reticulosarcoma 


Gastric :— 
Lymphosarcoma 
Hodgkin's disease 
Reticulosarcoma 


causes, and 11 deaths were directly due to the disease. 
Of 17 survivors, 7 have either a local recurrence or 
are suffering from generalized disease, and 10 patients 
are alive, well, and apparently free from recurrent 
disease. Taking all the available results into con- 
sideration it would appear that not more than one- 
quarter of all cases will survive ten years from the 
time of diagnosis. 


for 10 years. Most of the recorded deaths were in 
the first year. None of the deaths occurring after 
IO years were due to the original disease, and there 
is no record of any of these patients surviving more 
than 10 years with evidence of recurrent disease. 
Several patients who survived 5 years had clinical 
evidence of either a local recurrence or a systemic 
spread of their disease, and some of the recorded 


Table V.—INFLUENCE OF AGE ON LENGTH OF SURVIVAL 
IN CASES OF PRIMARY MALIGNANT INTESTINAL 
LYMPHOMAS 


AGE AT ONSET 


SURVIVAL 


(years) Under 20 


Dead 


Over 40 
Dead 


Total Total 


42 
1-5 12 
5-10 2 
10 plus ° 


56 


deaths in the 5-10-year period were due to the 
original disease. 

Table IV gives the uncorrected 5-year and 10-year 
survival figures for the cases listed in Table JI]. 
These percentages are based simply on the total 
number of cases studied, the number of patients 
surviving the 5-year and 10-year periods, and the 
total number of deaths. They do not include the 
patients who are alive, but who have not been 
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followed for the 5-year and 10-year periods. These 
figures therefore give a gloomier picture of these 
disorders than corrected survival figures would 
give. 

Age and Sex.—Age at onset did not appear to 
have any significant influence upon the site of 
intestinal lesions. Thirty-two of the 176 intestinal 
cases under review occurred in patients under the 
age of 20 years, and 116 cases occurred in patients 
over the age of 40 years. These cases are compared 
in Table V, where it will be seen that the overall 
prognosis is slightly better in the under-20 group, 
and if the cases surviving more than one year are 


Table VI.—DATA FROM 8 RECORDED CASES OF PRIMARY 
MALIGNANT DUODENAL LYMPHOMAS 


AUTHORS RESECTION THERAPY (MTH.) 

Kaplan, Tyler, and 

Canale ° ° 
Case, Ribando, and 

Halstead + ° ? 
Jackson and Parker ° ° 3 
Skrimshire ° ° 3 
Marcuse and Stout ° ° 5 
Skrimshire ° + 10 
Marcuse and Stout ° 13 
Marcuse and Stout ° 44 


Multiple Tumours.—The gastro-intestinal tract is 
often secondarily involved in generalized malignant 
lymphomatosis, and in such cases the tumour 
deposits are usually multiple, and may be fairly 
widespread. These cases are usually associated with 
a bad prognosis. Multiple primary growths other 
than lymphomatous polyposis also occur and were 


Table VII.—DATA FROM 9 RECORDED CASES OF PRIMARY 
MALIGNANT C&CAL LYMPHOMAS 


SurcicaL| Rap1c- Local ALIVE | SURVIVAL 


AuTuoss REMOVAL | THERAPY 


RENCE DEAD yr. | mth. 


Jackson and 


Parker + Dd ° 
Erbes and 

Stehlin + : ° A 4 
D’ Alonzo + ° ° A 
Warren and 

Lulenski ? dD 6 


Portmann, 
Dunne, and 


Hazard A & 
Pattison + ° A 2 3 
Warren and 

Lulenski ° ° A 5 ° 
Bresnihan ° ° A 6 9 
Azzopardi and 

Menzies + + ° A 1s 3 


considered the outlook appears even more favourable. 
The majority of the tumours found in young people 
were lymphosarcomas; 26 of the 32 cases were of 
this type, § were reticulum-cell sarcomas, and I was 
a giant follicular lymphoma (Marcuse and Stout, 
1950). There was no case of primary Hodgkin’s 
disease or Hodgkin’s sarcoma in the under-20 age- 
group, and none of the primary reticulum-cell 
sarcomas occurred in children under the age of 
10 years. 

Primary malignant intestinal lymphomas are 
approximately twice as common in men as in women. 
One hundred and fifteen cases occurred in males, 
and 61 in females. Under the age of 20 years, males 
outnumbered females by more than three to one, 
25 cases occurring in males, and 7 in females. No 
other significant relationship could be found between 
sex, site of tumour, cell type, or length of survival. 

Site and Cell Type of Lesion.—Tables III, IV 
suggest that lesions in the stomach have a better 
prognosis than intestinal lesions. Lesions in the 
duodenum have a poor prognosis compared with 
similar lesions in other parts of the intestinal tract. 
Eight well-documented primary duodenal cases 
recorded in the literature are summarized in Table VI. 
In the second case in the table the patient was 
reported to have survived the immediate post- 
operative period, but no further follow-up details 
were given. The remaining cases were all dead. 
Apart from the duodenum, the situation of lesions 
in other parts of the intestinal tract did not appear 
to have any significant influence upon prognosis, 
and there was no good evidence to suggest that 
cecal lesions necessarily had any better prognosis 
than similar lesions elsewhere (see Table VII) (Usher 
and Dixon, 1943). Giant follicular lymphomas and 
lymphosarcomas appear to have a better prognosis 
than Hodgkin’s disease, Hodgkin’s sarcoma, or 
reticulum-cell sarcoma. 


found in 18 of the intestinal cases under review. 
Five of these cases survived § years, and 2 survived 
for 10 years or more. When strict criteria are used 
for the diagnosis of primary malignant intestinal 
lymphomas, there is no good evidence that these 
multiple tumours have a worse prognosis than the 
solitary neoplasms. 

Lymph-nodes.—The influence of regional lymph- 
node involvement on prognosis was difficult to assess. 
Thirty-four of the gastric and intestinal cases under 
review survived for 10 years. In 8 cases the histology 
of the regional lymph-nodes was not recorded, in 
18 cases the nodes were said to be free from involve- 
ment, and in 8 cases the nodes were said to be 
involved. Regional lymph-node involvement does 
not therefore preclude the chance of a long survival. 

Treatment.—Of 13 intestinal cases surviving 10 
years, 4 were treated by surgery alone, and 9 by 
surgery and radiotherapy. We could find no well- 
documented record of any primary intestinal case 
treated solely by radiotherapy surviving for 10 years. 
Too few cases have been recorded to assess the 
influence of radiotherapy, but from the data available 
it was not obvious that radiotherapy significantly 
lengthened a patient’s chance of survival. It did, 
however, produce a remarkable clinical improvement 
in a number of cases, and there were several reports 
of the striking reduction in size of abdominal 
masses, alleviation of obstructive symptoms, and 
improvement im the patient’s sense of well- 
being. 


DISCUSSION 


Selection of Cases.—Since malignant tumours 
of lymphoid tissue often originate in the retro- 
peritoneal lymph-nodes it is not surprising that 
gastro-intestinal tract involvement is seen in at least 
10-20 per cent of all cases of malignant lymphoid 
tumour (Gall and Mallory, 1942). Willis (1953) 
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found that nearly two-thirds of his cases of lympho- 
sarcoma appeared to originate in the abdominal 
lymph-nodes. These findings probably account for 
the many hundreds of cases of malignant lymphoid 
tumour affecting the gastro-intestinal tract recorded 
in the literature. Unfortunately, very few papers 
have stated the criteria used in making this diagnosis 
and it is therefore difficult to recognize which cases 
are primary lesions and which are not. Because 
several well-known reviews of the literature include 
a number of cases which are not apparently primary 
bowel tumours, their discussions of the factors which 
appear to influence the prognosis of primary bowel 
lesions are of questionable value. 

Only primary lesions of the stomach and intestines 
have been referred to in this study, and where there 
was any doubt about a recorded case it has not been 
included. We have not used the large series recorded 
by Balfour and McCann (1930), Madding and 
Walters (1940), Usher and Dixon (1943), McSwain 
and Beal (1944), Spellberg and Zivin (1949), Marshall 
and Meissner (1950), Faulkner and Dockerty (19§2), 
Crile, Hazard, and Allen (1952), Burman and van 
Wyk (1955), Hunt, Broders, and Hightower (1958), 
Thorbjarnarson and others (1959), Jackson and Coady 
(1959), or Warren (1959) because these papers give 
only general information, and do not provide indi- 
vidual case data. We have not used the cases reported 
by Raiford (1933), or by Patterson, Callow, and 
Ettinger (1958), because of our uncertainty about 
the cell types described. We have not used the 
Lahey Clinic series reported by Warren and Littlefield 
(1955) because the age and sex of the patients were 
not given, and because they included a group of 
‘unclassified lymphomas’ which had a surprisingly 
good prognosis. In our experience ‘unclassified 
lymphomas’ have a very bad prognosis because they 
are usually anaplastic sarcomas which we find difficult 
to classify as Hodgkin’s sarcoma, reticulum-cell 
sarcoma, or lymphoblastic lymphosarcoma (see also 
Lumb, 1954). Inevitably some cases have been over- 
looked and the selection of cases for publication may 
not fully reflect the general behaviour of these 
tumours since some were published simply to 
illustrate cases of long survival and others to 
illustrate features of small-bowel tumours. Despite 
these and other limitations, however, certain features 
emerge which appear to have some significance. 

Influence of Site.—Primary malignant lym- 
phomas of the gastro-intestinal tract are found most 
frequently in the stomach. In the intestines these 
tumours are found most frequently in the ileum. 
Apart from the cecum, large-intestinal lesions are 
uncommon. The large number of cases affecting 
the rectum and sigmoid colon in our series of 37 cases 
simply reflects the specialized work of St. Mark’s 
Hospital and the Gordon Hospital in the field of 
colonic and rectal surgery, and the large number of 
cases referred to these centres from different parts 
of the world. 

Gastric lesions appear to have a better prognosis 
than similar lesions in the intestines, probably because 
they give rise to symptoms earlier, are easier to 
diagnose, and are more amenable to surgery. Duo- 
denal lesions appear to have a bad prognosis because 
of their special situation, and the technical diffi- 
culties of surgical removal. The situation of lesions 


in other parts of the intestinal tract does not appear 
to influence the patient’s length of survival after 
treatment. Usher and Dixon (1943), Marshall and 
Meissner (1950), Lockwood (1952), and Azzopardi 
and Menzies (1960) have all suggested that cecal 
lesions have a better prognosis than similar lesions 
in other parts of the intestinal tract, whilst Alien and 
others (1954) and Warren and Littlefield (1955) have 
suggested that they have a worse prognosis. These 
differences of opinion are probably due to the small 
number of cases studied. Our study includes 9 cecal 
tumours, and we could find no significant evidence 
that these tumours behaved any differently from 
similar lesions in other parts of the large intestine, 
jejunum, or ileum. 

Multiple Tumours.—It is often suggested that 
multiple primary tumours have a worse prognosis 
than single tumours. Many reviews include tumours 
which are not primary bowel lesions: when strict 
criteria are used in the diagnosis of a primary bowel 
lesion there is no good evidence that multiple lesions 
do have a worse prognosis. Faulkner and Dockerty 
(1952) found that multiple primary growths had a 
better prognosis after resection than single growths, 
and in our own series multiple lesions had a similar 
prognosis to the single ones. 

Multiple lymphomatous polyposis is an unusual 
condition in which sessile or pedunculated polyps 
composed of varying types of lymphoid tissue involve 
considerable segments of the gastro-intestinal tract. 
In the majority of cases the polyps extend from the 
pyloric end of the stomach to the anorectal junction. 
Because of the extensive gastro-intestinal tract 
involvement radical surgery is impossible, and such 
cases have therefore got a bad prognosis. In a recent 
study of 27 cases (Cornes, 1961) the majority of 7 
patients were dead within 2-3 years from the time 
of diagnosis, and the longest recorded survival was 
only 4 years (Swenson, 1943). 

Lymph-node Involvement.— It is perhaps 
understandable that most surgeons should equate 
enlarged mesenteric lymph-nodes in these cases with 
secondary tumour involvement. Yet many of the 
enlarged nodes show only follicular hyperplasia and 
sinus reaction. If the bowel lesion is considered to 
be a large inoperable carcinoma and a biopsy is taken 
only from a mesenteric lymph-node the true nature 
of the bowel lesion may be missed. The surgeon 
may then be denied the benefit of second thoughts 
about the operability of the lesion, the only treat- 
ment which holds out any real hope of cure for the 
patient, and the patient may be denied the benefits 
of radiotherapy. Regional lymph-node involvement 
was found in §2 per cent of our 37 cases, and it did 
not appear to have any significant effect upon prog- 
nosis. This surprising finding has been noted by 
others, e.g., Marshall and Meissner (1950), Marcuse 
and Stout (1950), Allen and others (1954), and 
Azzopardi and Menzies (1960). 

Influence of Cell Type.—We were unable to 
find any record of benign Hodgkin’s disease (para- 
granuloma) affecting the gastro-intestinal tract, nor 
any record of a primary giant follicular lymphoma 
of the stomach. Nearly all the tumours in young 
children were lymphosarcomas, and reticulum-cell 
sarcoma, Hodgkin’s disease, and Hodgkin’s sarcoma 
were all found in an older age-group. 
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Some writers have found that in cases of primary 
malignant lymphoid tumours of the gastro-intestinal 
tract there appeared to be no significant relationship 
between cell type and survival (Warren and Lulenski, 
1942; Usher and Dixon, 1943; Faulkner and Dockerty, 
1952; and Irvine and Johnstone, 1955). Marcuse 
and Stout (1950), Skrimshire (1955), and Azzopardi 
and Menzies (1960) have noticed that primary giant 
follicular lymphomas have a better prognosis than 
the other primary malignant lymphomas. Allen and 
others (1954) noticed that primary reticulum-cell 
sarcoma, lymphoblastic lymphosarcoma, and Hodg- 
kin’s sarcoma appeared to have a worse prognosis 
than primary giant follicular lymphoma, lymphocytic 
lymphosarcoma, and Hodgkin’s disease. Raiford 
(1932) and Spellberg and Zivin (1949) noticed that 
primary reticulum-cell sarcomas had a poorer prog- 
nosis than the primary lymphosarcomas. Until more 
primary cases surviving the §-year and 10-year 
periods are on record it will not be possible to come 
to any definite conclusion, but our survey tends to 
suggest that there is a relationship between cell type 
and length of survival. Giant follicular lymphomas 
appear to have the best prognosis, and lympho- 
sarcomas appear to have a better prognosis than 
reticulum-cell sarcomas, Hodgkin’s disease, and 
Hodgkin’s sarcoma. 

Associated Diseases.—Primary malignant lym- 
phomas of the colon are uncommon and the finding 
of malignant lymphomas complicating 7 cases of 
chronic ulcerative colitis (Cornes, Smith, and South- 
wood, 1961) may have some significance; a relation- 
ship between these two disorders cannot be excluded. 
Too few cases have been reported to assess the 
influence of ulcerative colitis on length of survival. 
However, of the 7 cases recorded, 4 died within 18 
months, 2 were alive and had local recurrences within 
9 months of surgical resections, and only 1 patient 
was reported alive and well 1 year after operation. 

Four of our 37 intestinal cases were associated 
with carcinomas, 3 of which were primary carcinomas 
in the colon or rectum. Very few cases of this type 
have been described (Cornes, 1960). These unusual 
findings underline the importance of an adequate 
clinical follow-up on all cases, and urge caution 
against assuming that a second growth in the intestinal 
tract is necessarily a recurrence or a metastasis from 
the original primary tumour. 

Treatment.—Some authors regard 5-year sur- 
vivals after treatment as cures or apparent cures. 
But there are several reports of patients developing a 
local recurrence or a generalized spread of their 
disease, and dying in the §—10-year period. We have 
found no report of any patient with a primary 
intestinal lesion surviving more than 10 years with 
evidence of recurrent disease, and none of the deaths 
in patients who lived for 10 years or more after 
operation were related to their original disease. For 
these reasons we think it wise to regard only 10-year 
survivals as apparent cures. 

All the patients with a primary intestinal lesion 
who lived for 10 years from the time of diagnosis 
had been treated by surgery, or by a combination 
of surgery and radiotherapy, and there is general 
agreement that a wide surgical removal of the 
intestinal lesion together with the neighbouring 


lymph-nodes is the treatment of choice. A striking 
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feature of some of these lesions is their large size, 
and this alone should not deter a surgeon from 
attempting a surgical removal. There are several 
reports of cases at first thought to have been inoper- 
able because of the size of the bowel lesion, which 
survived for many years after operation. The triad 
of a large tumour of the bowel with a short clinical 
history, and a striking lack of emaciation, should 
suggest the diagnosis of malignant lymphoid tumour 
rather than carcinoma. Large carcinomas are usually 
necrotic, and are often associated with severe emacia- 
tion, toxic symptoms, metastases, and a bad prognosis. 

A few cases similar to the third case in our series 
have been described in which the tumours were 
multiple, or involved fairly long segments of the 
bowel, and prevented their complete surgical removal. 
Despite incomplete removal, some of these intestinal 
cases survived several years, some with and some 
without post-operative radiotherapy (Allen and others, 
1954). Similar results have been reported in the 
gastric cases (Pattison, 1934; Stout, 1953; Thorb- 
jarnarson and others, 1959). 

There is general agreement that radiotherapy 
should be used in inoperable cases, in cases with 
regional lymph-node involvement, and in those cases 
in which tumour is found at the resected end of an 
operation specimen. The value of post-operative 
radiotherapy in cases in which the bowel lesions 
have been completely removed and the regional 
lymph-nodes are not involved’ is still a matter for 
dispute. Several cases surviving the 10-year period 
have been treated by surgery alone, so post-operative 
radiotherapy is not essential for a long survival. We 
could find no compelling data for or against radio- 
therapy in such cases. In those cases shown to be 
associated with a bad prognosis (lymphoblastic 
lymphosarcoma, reticulum-cell sarcoma, Hodgkin’s 
disease, and Hodgkin’s sarcoma), a prophylactic, 
post-operative course of radiotherapy would appear 
to be a wise procedure. 

A striking feature of all reported series of malig- 
nant lymphoid tumours of the intestinal tract is the 
high percentage of deaths occurring in the first two 
years from the time of diagnosis or treatment. This 
is partly accounted for by post-operative deaths, and 
partly by the fact that quite a number of the recorded 
cases may not have been primary bowel tumours. 
In some cases it is possible that the bowel lesions 
were only the earliest manifestation of a generalized 
disease, and were noticed before the more distant 
lesions became obvious. 

In any study of malignant lymphoid tumours 
there are always 2-3 per cent of the cases which 
show a long survival irrespective of the extent of 
lymph-node involvement, or of treatment (Stout, 
1942). We have already drawn attention to the 
records of long survivals after the incomplete removal 
of some malignant intestinal lymphomas. The fact 
that some patients have been complaining of symp- 
toms for four or five years before they were first seen 
further suggests that some tumours can remain 
localized for long periods of time before spreading 
to other parts of the body. Why some tumours 
remain localized for such long periods of time has 
never been fully explained, and there is still much 
to be learnt about the behaviour of these tumours 
and the best methods of treating them. 
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SUMMARY 


1. Thirty-seven cases of malignant lymphoid 
tumour primarily situated in the intestinal tract are 
described. 

2. Strict criteria are suggested for separating 
primary bowel lesions from other malignant lym- 
phomas and for distinguishing between benign 
lymphoid polyps and malignant lymphomas of the 
rectum. 

3. Small-bowel tumours most commonly present 
with symptoms suggesting an obstructive lesion. 
Large-bowel tumours present with altered bowel 
habits and melzna. In roughly a third of all cases 
the only complaints are malaise and vague pains, 
until the sudden onset of obstruction or perforation 
brings the patient into hospital. 

4. Four types of intestinal tumours can be found: 
annular, or plaque-like lesions; bulky and protuberant 
growths; aneurysmal bowel lesions; and multiple 
lymphomatous polyps spread over long segments of 
the intestinal tract. 

5. A few of the intestinal lymphomas are associ- 
ated with carcinomas, either at the time of operation or 
developing after the intestinal lesion has been removed. 

6. No case surviving 10 years had evidence of 
recurrent disease or died from the original disease. 
Cases surviving the §-year period can develop recur- 
rences, and may die from the original disease in the 
§-10-year period. Only 10-year survivals should be 
regarded as apparent cures. When strict criteria are 
used to diagnose a primary lesion there is no evidence 
that age, sex, or the number of tumours found have 
any significant effect upon prognosis. 

7. All the adequately recorded cases said to have 
survived 10 years were treated by surgery, or by 
combined surgery and radiotherapy, and no case 
treated solely by radiotherapy survived for 10 years. 
We were unable to show that radiotherapy signifi- 
cantly lengthened a patient’s chance of survival. 

8. Lesions in the stomach have a better prog- 
nosis than similar lesions in the intestinal tract; 
duodenal lesions have a worse prognosis. 

g. Giant follicular lymphoma and lymphosarcoma 
have a better prognosis than reticulum-cell sarcoma, 
Hodgkin’s disease, or Hodgkin’s sarcoma. 

10. We were unable to show a relationship 
between prognosis and regional lymph-node involve- 
ment. 
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DIABETIC acidosis with acute pancreatitis is a long- 
recognized but little publicized condition. The first 
recorded case was that reported by Benda and 
Stadelmann in 1896, occurring in a _ previously 
symptomless 23-year-old woman. In 1924 Holten 
reported the first case of this kind in which insulin 
was used in treatment. I have been able to find a 
total of §7 cases previously reported in the literature 
(39 of them being in known diabetics), to which 
another case is added. Acute pancreatitis may 
precipitate diabetic acidosis in the known diabetic or 
in non-diabetic patients known to have had sugar- 
free urine shortly before the attack of pancreatitis. 
This diabetes may then persist as permanent diabetes 
mellitus after recovery from the acute pancreatitis. 


CASE REPORT 


A 76-year-old obese female was admitted to St. John’s 
Hospital, Lewisham, on May 7, 1959, complaining of 
severe abdominal pain for 24 hours. The patient was a 
mild diabetic, who had been well controlled on diet and 
oral tolbutamide (rastinon) tablets 0-5 g. twice daily. 

The pain had come on suddenly, was severe and 
persistent, and vaguely localized in the upper abdomen. 
There was no radiation to the back. There had been 
occasional vomiting, slight in amount. The patient had 
passed no flatus from the time of commencement of the 
pain. There had been no previous attacks of similar pain. 

On EXAMINATION.—The patient was dehydrated and 
mildly delirious, but not comatose. The temperature was 
97:0 F. The pulse-rate was 125 per min., and the 
respiration rate 24 per min. There was acute generalized 
abdominal tenderness, with guarding and rebound tender- 
ness, which was most marked in the upper abdomen. 
There was no tenderness in the renal angles, and rectal 
examination revealed no abnormality. Auscuitation of the 
abdomen, up to 3 min., revealed no bowel-sounds. 

The blood-pressure was 160,90 mm. Hg, and no 
abnormality was detected on clinical examination of the 
respiratory or cardiovascular systems. The urine was 
macroscopically clear, with a specific gravity of 1-026. 
Ward testing showed sugar , and acetone 

A diagnosis of diabetic acidosis, with associated 
abdominal symptoms, was made, and treatment instituted 
along the lines laid down by Nabarro, Spencer, and 
Stowers (1952). Soluble insulin, 20 units intravenously 
and 40 units intramuscularly, was given. An intravenous 
drip was started, and normal (0-9 per cent) saline run in 
rapidly. 

Blood-sugar was found to be 670 mg. per cent. Serum 
electrolyte estimations showed bicarbonate 15:6 mEq./1., 
potassium mEg./l, sodium 132 mEq.|1., chloride 
102 mEq./1., and urea 80 mg. per cent. 

1500 ml. of normal saline, and 1500 ml. of 1/6 M. 
sodium lactate were given in 4 hours. At the end of this 
time urine testing showed sugar — , and a trace of acetone. 
Blood-sugar was 240 mg. per cent, serum bicarbonate 
27°5 mEq./1., and potassium 4-1 mEq./1. 

The abdominal signs were slightly diminished, but 
still marked, and the pulse-rate was 130 per min. A 
provisional diagnosis of perforated peptic ulcer was made 
and laparotomy decided upon. The intravenous infusion 
was changed to § per cent dextrose, and a further 1§ units 
of soluble insulin were given intramuscularly. 

AT OPERATION.—Laparotomy was performed under 
general anesthesia. The peritoneal cavity contained 1 litre 
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of lightly blood-stained fluid. There were white patches 
of fat necrosis scattered over the omentum. The gastro- 
colic ligament was opened, and the pancreas found to be 
grossly swollen, with areas of hemorrhage on its surface. 
The gall-bladder contained no stones; the common bile- 
duct was not dilated, and was normal to palpation. The 
abdomen was closed without drainage. 

After operation, the patient had paralytic ileus for 9 
days. This was treated by gastric aspiration through a 
Ryle’s tube and intravenous fluids. 600 calories of carbo- 
hydrate daily were supplied as 3 litres of § per cent 
glucose in 0-18 per cent saline. 50 mEq. of potassium as 
potassium chloride were given in the intravenous fluids on 
alternate days. Soluble insulin was given to scale on 
4-hourly urine testing. This régime maintained satisfactory 
fluid and electrolyte balance, and control of the diabetes. 

The ileus subsided, and the patient was gradually able 
to return to her usual diet. Her bowels were acting 
satisfactorily. After a further five days the patient 
developed acute dilatation of the stomach. This was 
treated by gastric suction and an intravenous régime as 
above. This also gradually subsided, and the patient 
started to take small amounts of diet once again. Her 
general condition started to deteriorate, and a clinical 
diagnosis of left basal pneumonia was made. This was 
treated with penicillin and strepfomycin, but the patient 
died, one month after admission. 

Post-mortem examination showed bilateral basal 
bronchopneumonia, and acute pancreatitis, with an 
abscess of the body of the pancreas. There were no stones 
in the common bile-duct. 

This case prompted a search of the literature for any 
association between acute pancreatitis and diabetes 
mellitus. In 1862 Harley reported glycosuria in a patient 
with an abscess of the pancreas. Schumaker (1940) found 
glycosuria in 11 per cent of 700 collected cases of acute 
pancreatitis. Brocq and Varangot (1937) found the 
fasting blood-sugar to be over 200 mg. per cent in 34 out 
of 72 cases of acute pancreatitis in which blood-sugar 
estimations had been made. This was usually transient. 

I found 7 cases (Albu, 1911; Bernhard, 1931 ; Matthaes, 
1931; Peisner, 1902; Schumaker, 1940; Warren, Fallis, 
and Barron, 1950) of patients who were known to have 
sugar-free urine either shortly before, or at the beginning 
of, an attack of acute pancreatitis, who developed diabetes 
during the attack (2 had acidosis), and which persisted as 
permanent diabetes mellitus after the pancreatitis had 
subsided. 

Fourteen cases are recorded (Albu, 1911; Bayer, 1930; 
Caldwell, 1954; Holten, 1924; Rodriguez, 1924; Rose, 
1951; Smith, 1942; Tscherning, 1925; Vallance-Owen, 
1960; Warfield, 1927; Warren, Fallis, and Barron, 1950) 
of patients who were known to have sugar-free urine 
before or at the beginning of an attack of acute pancreatitis, 
and developed diabetic acidosis or coma during the 
attack. Only 3 of these survived, 2 with permanent 
diabetes mellitus (included in the group of 7 above). 
Another 4 cases (Benda and Stadelmann, 1896; Franke, 
1902; Neumann, 1904; Tully and Lowenthal, 1958) who 
had no previous symptoms and were presumably not 
diabetics, developed diabetic acidosis or coma during an 
attack of acute pancreatitis. All 4 died. There were thus 
3 survivors out of 18 cases of non-diabetics who developed 
diabetic acidosis during an attack of acute pancreatitis. 

There are 28 cases recorded (Beck, 1937; Cabot, 1930; 
Cullen and Friedenwald, 1927 ; Douglas, 1933; Felsenreich, 
1932; Foord and Bowen, 1930; Jacobovici, 1933; Joslin, 
1937; Lawrence, 1960; Schott, 1926; Schufftan, 1927; 
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Schumaker, 1940; Steiner and Tracy, 1943; Truesdale, 
1934; Tully and Lowenthal, 1958; Unger and Sostmann, 
1931; Vogel, 1924; Warren, 1927) of diabetic acidosis 
with acute pancreatitis in known diabetics. There were 
2 survivors out of the 20 cases in which the outcome is 
stated. 

The apparently high mortality is partly offset by the 
fact that acute pancreatitis in such cases is usually not 
suspected unless severe enough to cause death or provoke 
operation. Rose (1951) reported 3 cases of diabetics who 
had survived an attack of acute pancreatitis. 

Out of 102 cases of death in resistant diabetic coma, 
the main pathology found at post-mortem examination 
was acute pancreatitis in 11 cases (Bowers and Atkins, 
1942; Root, 1937; Rose, 1951). This was usually 
unsuspected during life. These 11 make 39 cases of 
diabetic acidosis with acute pancreatitis in diabetics. 
Adding the 18 cases in non-diabetics makes a total of 
57 cases. 


DISCUSSION 


It is well recognized that abdominal signs and 
symptoms may occur with diabetic acidosis, without 
any apparent pathological basis, even with a white- 
cell count of 50,000 per c.mm. (Lawrence, 1960b). 
It is highly likely that a large proportion, but certainly 
not all, of the cases of abdominal pain associated 
with diabetic acidosis are due to a mild attack 
of pancreatitis which settles down and is not 
recognized. Serum-amylase estimations on every 
case of diabetic acidosis will provide further infor- 
mation on this. 

It has been shown that disturbances of carbo- 
hydrate metabolism are not uncommon during an 
attack of acute pancreatitis, and that permanent 
diabetes mellitus may result. Blood-sugar studies on 


every case of acute pancreatitis will throw more light 


on this. There is nothing surprising in the fact that 
diabetes mellitus may be diagnosed for the first time 
during an attack of acute pancreatitis. Pneumonia or 
any other stress may precipitate diabetes in a potential 
diabetic. However, the fact that many of these cases 
went promptly into diabetic acidosis is much more 
significant. Out of the 23 cases of non-diabetics 
which developed diabetes during an attack of acute 
pancreatitis, 18 went into acidosis, with a mortality 
of 83 per cent. This points to a much more specific 
significance of the acute pancreatitis. 


CONCLUSIONS 


1. Acute pancreatitis occasionally causes diabetes 
mellitus, which is then often fulminating. 

2. Acute pancreatitis is sometimes the underlying 
cause of resistant diabetic coma. 

3. Acute pancreatitis is the underlying cause of a 
yet undetermined proportion of the abdominal signs 
and symptoms that are sometimes associated with 
diabetic acidosis. 
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MULTIFOCAL osteosarcoma is uncommon; its occur- 
rence in patients not known to be affected by some 
recognized predisposing factor such as Paget’s disease 
or the ingestion of long-life, bone-seeking radio- 
active materials is rare. Some confusion with primary 
bone tumours metastasizing to bone occurs, but low- 
grade, primary, multifocal osteosarcoma occurring in 


Fic. 97.—Dense osteosarcoma of the sacrum. 


middle age appears to be a distinct entity. We sub- 
mitted a brief account of this patient before her 
death, together with radiographs and _ histological 
sections, to the Eleventh Cancer Seminar at Colorado 
Springs on the request of Dr. J. A. del Regato when 
it was reviewed by the panel (1959). Several diag- 
noses were proposed by the pathologists attending, 
amongst which was melorheostosis, which it clearly 
was not; no one present was familiar with this con- 
dition, though the majority favoured a histological 


F1G. 98.—Osteosarcoma of the left humerus. 


So few of 


diagnosis of low-grade osteosarcoma. 
these patients have been reported that an additional 
case with an account of the post-mortem exami- 


nation which is now available seems well worth 


recording. 


CASE REPORT 


CLINICAL SUMMARY.—E. M. (029613), a woman of 51 
years of age when first seen by us in 1956, complained of 
pain in the right thigh for eight months, starting at the 
menopause. Radiographs showed the appearance of 
multiple osteogenic sarcomata with involvement in the 
upper and middle thirds of the right femur (Fig. 96), 
the lower end of the right femur, the pelvis (Fig. 97), 
the sacrum, the lumbar spine, and in the left humerus 
(Fig. 98). The lungs appeared normal. Pieces were 
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removed for biopsy from four separate areas: the cortex 
of the right femur, the medulla of the right femur, the 
posterior iliac spine, and the sacrum. Ali showed identical 
histological appearances and were reported as osteogenic 
sarcoma. All these lesions were present when the patient 
was first examined. Her general condition was excellent; 
she was working in charge of a group of addressograph 
operators; her only complaint was pain in the right 
thigh; she was unaware of the presence of the other 
lesions. 

INVESTIGATIONS.— 

White blood-cells: 3200 per c.mm. Differential count 
normal. Haemoglobin 78 per cent. Platelets 134,000 per 
c.min. 

Urine calcium: Sulkowitch’s test: 

Serum-calcium: 9:1 mg./100 ml. 

Serum-phosphorus: 3:4 mg./100 ml. 

Serum-acid phosphatase: 4:0 units/100 ml. 

Serum-alkaline phosphatase: 25:4 units/100 ml. 

At a later date:— 

Serum-calcium: 10-9 mg./100 ml. 

Serum-phosphorus: 4:2 mg./100 ml. 

Serum-alkaline phosphatase: 23-0 mg./100 ml. 

Serum-bilirubin: total, 0-5 mg./100 ml. 

Serum-protein: total, 7:3 g./100 ml.; albumin, 4:9 
g./100 ml.; globulin, 2-3 g./100 ml. 

A/G ratio: 2:2 : I. 

Serum paper electrophoresis: within normal limits. 

Serum thymol turbidity: 2 units. 

Serum thymol flocculation: 1 

Serum zinc sulphate turbidity: 6 units. 

Serum ammon. sulphate turbidity: 3 units. 

Colloidal gold reaction: o. 

Blood-urea: 24 mg./100 ml. 

Plasma-electrolytes: normal. 

Insulin sensitivity: normal, indicating no excess of 
somatotrophic growth or diabetogenic hormone. 

Urine calcium: 15-1 mg./100 ml. or 0°6 g. in 31 hr. 

Urine phosphorus: 40°7 mg./100 ml. or 1°§ g. in 31 hr. 

Urine creatinine: 43-0 mg./100 ml. or 1-3 g. in 31 hr. 

Phosphorus clearance: 21:5 ml. plasma per min. 

Creatinine clearance: 95-0 ml. plasma per min. 

Phosphate excretion index: + 0°04. 

There was no evidence of excessive parathyroid 
activity. 

17-ketosteroids: 8-1 mg. day 
specimen of urine = 4500 ml.). 

Radio-active calcium studies were carried out in 
October, 1956, and in January, 1958: 30 uc. was given on 
the first occasion and 50 yc. on the second. These 
detailed studies are of interest, suggesting that the 
plasma clearance curve may composed of three 
exponentials with half times of 392 min., 21 min., 
and 4°§ min., representing excretion, bone deposition, 
and exchange in equilibrium with extracellular fluid 
respectively. 

PROGRESS.—She was treated locally by X rays to the 
painful areas for relief of pain and generally by giving 
radio-active phosphorus (P**) and androestalone. The first 
course of treatment was given in October, 1956, when 
she had 1 mc. of P® at a time on fifteen occasions between 
Oct. 26 and Nov. 15, 1956; she received an injection of 
15 mg. of androstalone on each occasion with the P**. 
Local X-ray treatment was given, in doses of I§500- 
2000 r at a time, in short courses to the painful areas 
Relief was quickly obtained on each occasion by this 
method. The P** course was repeated in January, 1957, 
with oral testosterone, a further 15 mc. of P** being given 
between Jan. 21 and Feb. 8, 1957. Following the second 
course of treatment she had a delayed drop in her blood- 
count and a low platelet count with some bruising relieved 
by a blood transfusion, following which her blood-count 
recovered. 

After treatment there were definite changes in the 
X-ray appearances of some of her multiple tumours; the 
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tumour on the left side of the sacrum became consider- 
ably smaller and the one on the right became less dense. 
Some improvement appeared around the base of the 
humeral head on the left side. A new tumour appeared 


FiG. 99.—Longitudinal section of the right femur, showing 
extensive involvement by sclerosing osteosarcoma 


in the left ischium, however, and there was less sclerosis 
of the body of the 2nd lumbar vertebra, with more 
bone destruction. Until the middle of 1959 she remained 
in good health and for most of the time she was free 
enough of pain to be able to do her work. In July, 1959, 
however, she quickly became weak and anamic, her 
hemoglobin fell to §5 per cent, she was admitted to 
hospital, and blood transfusions were given, but she 
developed a respiratory tract infection and died on 
Aug. 20 three years after first reporting to us. Her 
hematopoietic failure may have been due to the combina- 
tion of P** and bone-marrow destruction by the tumours. 

SUMMARY OF POST-MORTEM FINDINGS.— 

External appearances: The body appeared adequately 
nourished. There were no skin lesions. No jaundice or 
cedema was present. 

Cardiovascular system: No significant changes. 

Respiratory system: There was confluent broncho- 
pneumonic consolidation of the right upper and middle 
lobes and the upper half of the right lower lobe; the left 
upper and lower lobes showed discrete foci of broncho- 
pneumonia. 

Alimentary system: The liver was enlarged and pale 
(weight 2638 g.). There were no focal lesions to be seen 
macroscopically. 

Genito-urinary system: The uterus contained an intra- 
mural fibroid, 6 cm. in diameter; there were no other 
changes. The spleen was enlarged (weight 937 g.). Its 
cut surface was deep red in colour; the grey Malpighian 
bodies could still be seen. 

Bone-marrow: The sternal and vertebral marrow 
count from the tumour areas) was a homogenous pink 
colour. 
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C.N.S.: No macroscopic changes. 

Skeletal system: Almost the whole of the right femur, 
except for part of the head and lower condyles, showed a 
striking overgrowth of white sclerotic bone which formed 
irregular projections on the external surface, effaced the 
distinction between the cortex and the spongiosa, and 
almost obliterated the medullary cavity (Fig. 99). The 
body of the 2nd lumbar vertebra was completely replaced 
by similar sclerotic bone (Fig. 100). The diameter of the 
vertebra was increased by 3-4 cm., but its thickness was 
little different from normal. The sacrum, the left ischium, 


Fic. 100.—The body of the 2nd lumbar vertebra is com- 


pletely replaced by sclerosing osteosarcoma. 


and the left humerus were affected by a similar process. 
The disease involved the lower part of the head of the 
humerus and the upper 10 cm. of the shaft, including the 
medullary cavity (Fig. 101). An apparently separate focus 
of early tumour formation was scen in the cortex 3 cm. 
above the lower end; the focus consisted of slight thicken- 
ing and increased density of the compact bone. All the 
other bones examined appeared normal. In particular 
there was no evidence of any underlying precancerous 
abnormality (such as Paget’s disease). 

Histoiogy.—By the time of the patient’s death most 
of the tumour tissue had been transformed into dense 
neoplastic bone which showed extensive necrosis (Fig. 
102). However, at the periphery of the lesions it was 
possible to find actively proliferating, cellular growth 
composed of irregular tumour osteoblasts (Fig. 103). 
These cells showed only a few mitotic figures, but there 
were some abnormal forms. Osteoid production was 
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abundant in such areas and all transitions could be seen 
to the inactive sclerotic bone. The microscopical appear- 
ances were considered to be those of slowly growing, 
sclerosing osteosarcomata of low-grade malignancy. 


DISCUSSION 


Multiple osteosarcomatous masses in the skeleton 
may result from either (1) metastases from a single 
primary or (2) multicentric tumour formation. 

Metastatic spread of an osteosarcoma to other 
bones is a rare event. Willis (1952) cites 12 cases of 
bone sarcoma (of various types) disseminating to 
other parts of the skeleton. Lichtenstein (1952) 
simply states that “on occasions one may observe 
late metastases in one or more of the other bones”’. 


Fic. 101.—Longitudinal section of the left humerus. Sclerosing 
osteosarcoma involves the upper 10 cm. of the shaft 


Similarly, Jaffe (1958a) remarks “occasionally one 


or more skeletal metastases are observed . . . if foci 
of skeletal metastases do appear, they are most likely 
to be found in the vertebral column, the skull and or 
the pelvic bones’. Finlayson (1953) reported the 
case of a 12-year-old girl who had an osteogenic 
sarcoma of the left ulna. The arm was amputated 
above the elbow, but she died about 17 months later. 
At necropsy there were tumour deposits in the 
scapule, pelvic bones, right humerus, ulna, and 
radius, both femora, both tibiz, both patella, skull, 
vertebra, ribs, and right clavicle. Metastases were 
also present in both lungs. Finlayson reviewed the 
previous records of osteogenic sarcoma involving 
more than one bone and concluded that “multiple 
skeletal metastases from a primary bone tumour 
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rather than multicentric osteogenic sarcomatosis offer 
a reasonable explanation of at least the majority of 
cases’. We have seen a few metastases from bone 
to bone; one remarkable case of ours was reported 
by Cohen (1958) in a man aged §9 years (028558) 
without signs of Paget’s disease with an osteogenic 
sarcoma of the right femur who died with multiple 
metastases in adrenals, pericardium, lung, and in 
both rami of the mandible. 

Multicentric tumour formation in bones affected 
by Paget’s disease is well recognized (Derman, 
Pizzolato, and Ziskind, 1951; Lichtenstein, 1952a; 
Jaffe, 1958b), and multiple independent osteo- 
sarcomata have also been reported after chronic 


Fic. 102.—Photomicrograph of irradiated area, showing 
dead tumour bone surrounding an original trabecula. H. and 
43.) 


exposure to radiation in 
(Martland, 1931). 


luminous-dial painters 
In the absence of such pre- 
disposing factors, however, multicentric osteo- 
sarcomata are rare. Silverman (1936) reported the 
case of a 27-year-old man in whom multiple bone 
tumours apparently developed synchronously in the 
skull, sternum, ribs, scapula, vertebra, pelvis, and 
humerus, but there were metastases in the lungs and 
pericardium. Lichtenstein (1952b) refers briefly to 
2 cases of osteosarcoma developing in multicentric 
foci, and Jaffe (1958a) comments on the intense 
radiopacity of the tumours in the reported cases. 
Ackerman (1948) reported 2 cases. Busso and 
Schajowicz (1946) reported an example in an 8-year- 
old child. Moseley and Bass (1956) recorded the 
case of a girl aged 5 years who had sclerosing osteo- 
genic sarcomatosis but no pulmonary metastases. The 
patient of Rowen (1955) was a 36-year-old man who 
developed sclerosing osteosarcomata in both femora 
and was of further interest because the patient’s 
elder brother had died from a sarcoma of the femur. 
Price and Truscott (1957) reported a case much 
more closely resembling our own: a woman aged 
50 years who had widely distributed ossifying skeletal 
tumours without visceral metastases. In many of 
these cases there seems to be some doubt whether 
true multifocal origin in different bones occurred 
or whether metastases from one bone to others could 
account for the condition found. 

Primary osteogenic sarcomas occur predomi- 
nantly in patients who are either under 35 years of 
age or over §0 years (Price, 1955). In the younger 
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age-group the males predominate but the females 
tend to get their tumours earlier (maximum inci- 
dence 5-14 years for girls and a decade later for 
boys) corresponding to the time of the adolescent 
growth spurt. The greater total tumour incidence in 
boys may be due to the relatively increased growth 
in length of their bones, with a greater bulk of tissue 
involved in the growth stimulus for a longer time. 
The highest site incidence corresponds to the regions 
of maximal growth in length. In the older age-group 
males predominate again; one-half of these cases are 
associated with Paget’s disease (where the sex inci- 
dence is approximately equal) and some of the others 
with osteoclastomas, enchondromas, or advanced 


F1G. 103.—Photomicrograph of cellular area showing osteo- 
sarcomatous tissue infiltrating between the original trabeculae 
of the bone. H. and E. 43 


osteoporosis. The intermediate age-group provides 
too few cases for detailed study. There appears at 
present, however, to be a female preponderance 
here and a possibility of a menopausal relationship. 
In girls the adolescent growth spurt is related 
to the time of the menarche. Sex hormones 
have a marked influence on bone growth and the 
difference in sex incidence between patients with 
fibrosarcomas and osteogenic sarcomas suggests an 
influence in the bone tumours of some factor 
which is sex hormone-dependent. The case reported 
here and that of Price and Truscott (1957) are 
very similar and further records of cases of multi- 
focal osteosarcoma in middle age would be of great 
interest. 


SUMMARY 


The details of the history, treatment, and post- 
mortem findings in a woman of 51 years of age who 
developed widespread low-grade, multifocal osteo- 
sarcoma are given. The comparative rarity of primary 
bone tumours at this age, particularly in the absence 
of Paget’s disease, is stressed, together with the many 
similarities between this case and the one published 
by Price and Truscott (1957), including diagnosis at 
the time of the menopause. 


Acknowledgements.—We are grateful to Dr. 
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WOUND CONTRACTION IN THE GUINEA-PIG 


By C. A. C. CHARLTON, D. I. R. HIGTON, D. W. JAMES, A. R. NICOL,* anp J. O. STEWART* 


DEPARTMENT OF ANATOMY, UNIVERSITY COLLEGE, LONDON 


WouNnD contraction has been widely recognized as a 
major factor in the repair of full-thickness excised 
skin wounds in common laboratory animals. The 
term ‘wound contraction’ describes the centripetal 
movement of the intact skin bordering the deficit 
during the early stages of repair. As its consequence, 
the end-product of wounding is a scar of substantially 
smaller area than the deficiency evoking it. In the 
rabbit, for example, a skin wound some 6 cm.’ in 
initial area may be reduced by the twelfth post- 
operative day to a fifth of its original size (Abercrombie, 
James, and Newcombe, 1960). While the skin sur- 
rounding the wound is initially stretched by the 
contraction process, and consequently thinned, its 
thickness is later restored by a process of intussus- 
ceptive growth (Billingham and Medawar, 1955; 
James, 1959). 

The relationship between wound contraction and 
the clinically more familiar ‘contracture’ is obscure. 
The latter term, however, is perhaps best reserved 
to describe the shortening or reorientation of an 
established mass of scar tissue. It is clear that the 
two processes, ‘contraction’ and ‘contracture’, are 
at least distinct in time. There can be little doubt 
that wound contraction occurs in man. It was in 
fact clearly described by John Hunter (1792), and 
is encountered in current practice, for example, when 
the wound resulting from the wide excision of an 
anal fistula is encouraged to granulate from its floor. 
While only recently (Dunphy, 1960) has clinical trial 
of the potentialities of wound contraction in a variety 
of sites been suggested, its mechanism is of obvious 
importance for the understanding of the repair 
process in excised wounds. 

Unfortunately, experimental investigations of 
the mechanism of wound contraction have led 
to no generally agreed conclusion. The ‘classical’ 
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hypothesis—that contraction is in some way mediated 
by newly formed collagen laid down within the 
wound—appears untenable in view of the observation 
that in scorbutic animals, in whose wounds no 
collagen is laid down, the course of contraction con- 
forms in both time and extent with contraction in 
non-scorbutic animals (Abercrombie, Flint, and 
James, 1956; Grillo and Gross, 1959). Watts, Grillo, 
and Gross (1958) attributed contraction in the guinea- 
pig to the activity of a zone of cells beneath the 
wound margins. These cells, they believed, migrated 
centripetally and carried the wound edges with them 
as they did so—the ‘picture frame’ hypothesis. 
Watts and his colleagues denied that the granulation 
tissue mass was itself contractile, since an island 
of granulation tissue freed from its peripheral 
attachments by a suitable incision did not contract. 
Neither, in their view, did such incision lead to 
retraction of the surrounding skin margin, as 
would be expected if the granulation tissue mass 
were exerting a centripetal force upon the wound 
edges, working against the normal tension of the 
skin. 

These findings, however, conflicted with those of 
previous investigators. In the rat, Lindquist (1946) 
found that when the granulation tissue within a skin 
wound was freed from the skin margins by incision, 
it contracted. Abercrombie, Flint, and James (1954) 
confirmed this observation, and noted that under 
such circumstances granulation tissue contraction 
was associated with a consistent retraction (i.e., 
movement away from the wound centre) of the sur- 
rounding skin margins. 

Abercrombie and others (1960) reinvestigated the 
problem in rabbits. They worked with wounds 
whose contraction was first impeded by a splinting 
technique, and later released, and concluded that 
granulation tissue was not only contractile, but con- 
tracted sufficiently strongly to account for the inward 
movement of the skin margins. 
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Before any general hypothesis of contraction can 
be put forward, it is clearly necessary to decide 
whether such major divergencies of opinion as those 
summarized above reflect differences in the contrac- 
tion mechanism in the guinea-pig on the one hand, 
and in the rabbit and rat on the other, i.e., are 
attributable simply to species difference. 

We thus thought it of interest to apply to the 
guinea-pig the techniques for the study of contraction 
used by Abercrombie and others (1960) in the rabbit. 
We have consequently investigated in the guinea-pig 
the rapid and marked wound contraction that follows 
release from splinting. We have also investigated 
the effects of this rapid contraction upon the com- 
position and weight of standard areas of granulation 
tissue defined by tattooing within the wound before 
contraction was permitted. 

Our findings reveal no evidence for a contraction 
mechanism unique to the guinea-pig. On the con- 
trary, they suggest that in the guinea-pig contraction 
is largely comparable, both in pattern and in effect 
on the granulation tissue within the wound, with 
contraction in the rabbit or rat. 


MATERIAL AND METHOD 


Results are reported from 33 male white guinea- 
pigs from breeders’ stock (mean body-weight 618 g., 
range 420-875 g., standard error 93). Animals were 
anesthetized with intraperitoneal pentobarbitone 
(nembutal), 30 mg. kg. body-weight, reinforced when 
necessary with open ethyl ether. The sides of the 
thorax were clipped with electric clippers, and 
depilation completed by wet shaving. 

A 22 cm. square was marked on the chest wall 
by Indian ink dots defining its corners and the mid- 
points of its sides. These were parallel to the cranio- 
caudal and dorso-ventral axes of the animal. Each 
of the dots was then tattooed by pushing through it 
a 2 cm. straight cutting needle loaded with Indian 
ink and rotated before withdrawal. In this way both 
epidermis and dermis were simultaneously tattooed. 
The tattoos were traced on to cellophane, and the 
square they enclosed was aseptically excised. Both 
skin and panniculus carnosus were removed, and 
tattoos were left intact to mark the wound margin. 
Excised tissue was placed in a stoppered bottle for 
subsequent weighing. A 44 cm. square of 4-in. 
thick perspex was then bent to approximate con- 
formity with the thoracic wall, and a central square 
aperture, 2°5 * 2°§ cm., cut in it. The wound margins 
were manipulated to lie just within the aperture and 
the splint was glued to the skin surrounding the 
wound with Eastman’s 910 adhesive. Tattoo marks 
were again traced on to cellophane, and the wound 
sprayed with sulphathiazole penicillin powder. It was 
dressed with carbonet (Smith & Nephew) and gauze. 
The whole procedure was repeated on the contra- 
lateral side, and the dressings held in position with 
encircling crépe bandage and zinc oxide adhesive 
tape. 

On the tenth post-operative day animals were 
re-anesthetized with ethyl ether and their dressings 
removed. Obvious loosening of a splint or infection 
of a wound led to rejection at this stage. In animals 
satisfactory in these respects a I « I cm. square marked 
by a dot at each corner was tattooed centrally on the 
granulation tissue within each wound, its sides 
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parallel to the wound margins. Up to this point, 
the splints in all cases remained undisturbed, and the 
skin and granulation tissue tatto«.s were traced on to 
cellophane. Fig. 104 illustrates the procedure dia- 
grammatically. 

Wounds were subsequently treated in one of three 
ways: In the first (Treatment A) the square of granu- 
lation tissue delimited by tattoos was isolated by 
straight incisions along its edges (see Fig. 104), carried 
down to the fascia constituting the wound bed. Ten 
minutes later a tracing was made of the granulation 
tissue island, of the granulation tissue margin sur- 
rounding it, and of the tattoos marking the borders 
of the original wound. The splint was undisturbed 
throughout, and finally the granulation tissue island 


“Uf 
Fic. 104.—After granulation tissue tattooing at 10 days 
(diagrammatic). Within the splint (cross-hatched) are shown 
the eight tattoo dots marking the wound margin, the granula- 
tion ussue (stippled) and the 1 cm. square demarcated on it by 


four tattoos. The dotted lines joining these indicate the line 
of subsequent incision 


was dissected off the wound bed for analysis. In 12 
of the wounds thus treated, the splint was removed 
after granulation tissue biopsy and the wound re- 
dressed. Two days later (on the twelfth day) skin 
tattoos were traced again. 

In the second (Treatment B) splints were removed 
after granulation tissue tattooing on the tenth day. 
Ten minutes later a further tracing of the tattoos 
was made, and the wound re-dressed. Any contrac- 
tion immediately following splint removal was thus 
assessed, and a further tracing made on the twelfth 
post-operative day to estimate contraction between 
the tenth and twelfth days. Biopsy was then per- 
formed as described above. 

In the third (Treatment C) dressings were re- 
placed and the splint left undisturbed after granula- 
tion tissue tattooing on the tenth day. On the twelfth 
day biopsy was performed as before with the splints 
still in situ. 

Animals were allotted before operation to one of 
three groups, using a table of random numbers. All 
members of a given group received the same two 
of the three possible treatments (A, B, and C, see 
above), each animal receiving one treatment on one 
side and one on the other. Sides were again allotted 
at random. 

Areas traced on to cellophane were first re-traced 
on paper of standard thickness. Areas on the latter 
were cut out, weighed, and the results expressed as 
cm.? (see Hamlyn, 1954). 

Chemical Methods.—Tissue excised at biopsy 
was weighed in stoppered bottles, dried at 1o2° C. 
to constant weight, and stored if necessary at - 10 C. 
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Collagen was brought into solution with hot 
trichloroacetic acid (TCA) (Fitch, Harkness, and 
Harkness, 1955). Tissue was heated in § per cent 
TCA for 30 min. at 90 C., homogenized with a 
Potter-Elvehjem type homogenizer, made to volume 
with 10 per cent TCA, heated for a further 30 min. 
at 90 C., and made to fina! volume with Io per cent 
TCA. Two 1-ml. aliquots of the homogenate were 
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values, using a factor of 7:46. Non-collagen nitrogen 
(NCN) was estimated by subtracting collagen nitrogen 
from total nitrogen. 


RESULTS 


Results are reported in three sections. The first 
deals with the randomization of our material from 
operation until granulation tissue tattooing on the 


Table I1.—ANIMAL WEIGHTS, WEIGHT OF SKIN REMOVED AT INITIAL OPERATION, AND TATTOO AREAS BEFORE 
OPERATION, AFTER SPLINTING, AND ON THE TENTH POST-OPERATIVE DAY AFTER GRANULATION TISSUE 
TATTOOING 


Wet WEIGHT oF 
SKIN REMOVED AT 
OPERATION 


ANIMAL WEIGHT 
BEFORE OPERATION 


Skin TaTToo 
AREA BEFORE 


Skin TaTroo 
AREA WITH 
SPLINT 
APPLIED 


GRANULATION 
Tissue Tattco 
AREA AT 10 


TaTToo 


OPERATION AREA, 10 DAYS 


mg 

71$°2 
+633 
Group I 


829°6 
+818 


22-9 


Group H 


+333 


70$°0 
t 7O°1 
Group III 


| 
| 
| 


712°8 
$6°3 


| 


Treatment A, Biopsy on the roth day with splint undisturbed 
Treatment B, Splint removed on the 1oth day, biopsy on the 12th day. 
Treatment C, Biopsied on the 12th day with splint undisturbed. 


taken for micro-Kjeldahl estimation of nitrogen (Ma 
and Zuazaga, 1942). The remaining homogenate was 
spun for 1§ min. at 2500 r.p.m. and two I-ml. 
aliquots of the supernatant pipetted off for hydroxy- 
proline estimation. The method used was that of 


tenth post-operative day; the second records area 
changes in the three types of wound treatment; and 
the third changes in wet weight and composition of 
the tissue excised at biopsy attributable to these 
treatments. 


Table 11.—MEAN AREA CHANGES (as mm.*) IN TREATMENTS A, B, AND C, AND THE PROBABILITIES WITH WHICH 
THE MEANS OF SUCH CHANGES DIFFER FROM ZERO 


REDUCTION IN GRANULATION 
Tissue AREA FOLLOWING 
INCISION 


REDUCTION IN TATTOO AREA 
BETWEEN THE 10th AND 12th 


IMMEDIATE REDUCTION IN 
TATTOO AREA FOLLOWING 


Days DE-SPLINTING 


Central 


Island Periphery 


Granulation 
Tissue 
Tattoo 


Granulation 
issue 
Tattoo 


Skin 
Tattoo 


Skin 
Tattoo 


Treatment A (22 * 


10 day 
splinted wounds) 


Treatment B (23 wounds 
de-splinted at 10 days, 
biopsied at 12 days) 


Treatment C (20 12 day 


0°37 
splinted wounds) 


P <-oo1 


'20 wounds. *22 wounds. 


‘19 wounds. *18 wounds. 


* The reduction additional to that immediately following de-splinting on the 12th day. 


Neuman and Logan (1950), as modified by Martin 
and Axelrod (1953). Developed colours were read 
on a Spekker spectrophotometer at 560 my, and 
hydroxyproline concentrations assessed from standard 
curves. Collagen was measured from hydroxyproline 


1. Homogeneity of Material up to Granula- 
tion Tissue Tattooing.—lIt is first necessary to 
establish that our tattooing, operating, and splinting 
techniques were adequately standardized. Up to the 
time of granulation tissue tattooing with the splint 
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Days 
cm.* cm.* cm cm.’ 
412 443 o-99 
0-09 O12 | 0-02 
28 B 4:04 5°50 440 1-00 
+O°13 0°20 ors 0°02 

+ o'10 0°23 0°03 
+29 4°23 $19 | 421 1°04 
4°03 5°40 418 | 1-00 
| + 0-09 + O16 O17 | 0°03 
: 
4 
0-39 
+ 0°02 + 0°06 
P<-oor | P< -001 
o18 0-25 1°16 0°32 0°69 O13 
+ 0°07 + 0°03 + 0-08 
P <-001 ‘01 P >-oo1 P <-oo1 P <-oo1 P <-oo1 os > P 
+ 0°06 + 0°03 
P <-oo1 P <-oo1 P <-oo1 
<= 
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WOUND CONTRACTION 
in position on the tenth post-operative day, all 
wounds were treated alike, and results are sum- 
marized in Table I. The three groups of animals 
provided six groups of wounds. Analysis of variance 
performed on these six groups showed that for each 
parameter recorded in Table J variance within groups 
exceeded that between them, as it did for mean 
body-weights in the three groups of animals. It 
appears, therefore, that up to the tenth day our 
material was adequately randomized, and all wounds 
may be considered to constitute a single group. Thus 
for all wounds mean weight of skin removed at 
operation was 732°9 + 23°6 mg. Mean area enclosed 
by the skin tattoos was 4:09 + o’'11 cm.” before opera- 
tion, and 5:30+0:06 cm.” when the splint was in 
position, an obviously significant increase. By 
the tenth day skin tattoo area was reduced to 
4°30 + 0°06 cm.*, showing that despite splinting some 
contraction had occurred. Finally, the mean area 
enclosed by the granulation tissue tattoo made on 
the tenth day was 1-01 + 0°03 cm.’. 

2. Area Changes in the Three Treatment 
Groups.—The adequate randomization established 
above makes it not unreasonable to consider together 
all wounds receiving a given treatment. It may be 
taken that unless otherwise stated the changes in 
area to be described had less than a § per cent 
probability of chance occurrence (i.e., P<o0-'05). To 
avoid overburdening the text the means of the differ- 
ences between sets of measurements, and the proba- 
bilities with which these means differ from zero, have 
been relegated to Table I. 

In each of 22 animals one wound was biopsied 
with its splint in position on the tenth post-operative 
day (Treatment A). In such wounds isolation of the 
granulation tissue tattoo area by incision through its 
periphery produced two obvious effects. First, the 
central island diminished in area, and second the 
surrounding tissue itself contracted, retracting away 
from the island. Mean granulation tissue tattoo area 
was 0°99 + 0:06 cm.” before incision, and 0-60 + 0°21 
cm.” 10 min. later. Before incision the granulation 
tissue periphery (i.e., that part lying between the 
central granulation tissue tattoos and those defining 
the wound margin) was 3:29 + 0-98 cm.*, while after- 
wards it was 2°84 + 0°10 cm.”*. 

In each of 20 animals one wound, its granulation 
tissue tattooed as usual on the tenth post-operative 
day, was biopsied on the twelfth day with its splint 
undisturbed since operation (Treatment C). Despite 
splinting, however, some contraction occurred be- 
tween the tenth and twelfth days, affecting both 
skin and granulation tissue tattoos. The former were 
reduced in mean area from 4:25 + 0°01 to 3°88 +0°15 
cm.’ and the latter from 1:03 + 0-02 to 0°87 + 0°03 cm.?. 
At biopsy the pattern of events was comparable with 
that described above for Treatment A wounds. 
Island area was reduced by incision to 0-§2 + 0-02 cm.? 
and granulation tissue lying peripheral to the island 
diminished in area from 3:03+0°1§ to 2°62+0°15 
cm.*. (Some tracings were lost, and figures for island 
contraction and that of the peripheral granulation 
tissue are based on 19 and 18 animals respectively.) 

The last group of wounds, one in each of 23 
animals, comprises those from which splints were 
removed on the tenth day, and biopsy postponed 
until the twelfth (Treatment B). Some tracings were 
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again lost, and where means are based upon a number 
other than the expected 23, this will be indicated. _ 

Splint removal on the tenth day led to a marked 
reduction of both skin and granulation tissue tattoo 
areas within the next 10 min. For 22 wounds before 
splint removal, mean skin and granulation tissue 
tattoo areas were 4°33+0°01 and 1°00+0°02 cm.’. 
These means, in 20 wounds, were reduced in 10 min. 
to 3°§9+ 0°13 and cm.*. Following this 
rapid contraction, areas diminished still further by 
the twelfth day, when for the whole group of 23 
wounds skin and granulation tissue tattoo areas were 
2°46+011 and + 0°09 cm.* respectively. 

Despite this considerable contraction, area changes 
at biopsy resembled those already described for con- 
tinuously splinted wounds. The demarcated central 
granulation tissue area, 0°57+0°09 cm.* before in- 
cision, contracted following it to 0:39+0°07 cm.?. 
Granulation tissue periphery, 1°86 + 0:07 cm.* before, 
was 1°61 + 0°06 cm.’ after incision. 

In wounds de-splinted at 10 days and biopsied 
on the twelfth day the skin margins were not fixed 
by splints at biopsy, and granulation tissue, incision 
resulted not only in the events described above, but 
also in an outward movement of the skin bordering 
the wound. Results are available from 22 wounds, 
whose mean skin tattoo area was 2°43+0°09 cm.? 
before the central part of the granulation tissue was 
separated by incision from its surroundings, and 
2°56 + 0:09 afterwards. The increase, while small, 
was consistent (0°13 + 0°04 cm.’, 0:02 > P>0o-o!). 

The final area data to be reported concern the 
effect of excision of the central tattooed part of the 
granulation tissue upon the subsequent contraction 
of the wound. Twelve animals received Treatment A 
(biopsy at 10 days with splints in situ) on one side 
and Treatment B (splints removed at 10 days, 
biopsy at 12) on the other. After Treatment A 
biopsy at 10 days, however, in these animals splints 
were removed, and wounds traced again at 12 days. 
Thus measurements of contraction are available for 
the period between Io and 12 post-operative days in 
12 intact wounds (Treatment B) and in 12 contra- 
lateral wounds from which the central granulation 
tissue had been excised. For the former mean con- 
traction (estimated as skin tattoo area at 10 days 
minus that area at 12 days) was 2°06 + 0°16 cm.’ and 
for the latter 1-62 +. 0°28 cm.*. Unlike all the results 
so far reported, however, the mean of the differences 
in amount of contraction between sides in these 
animals did not reach the § per cent level of signi- 
ficance (0°44 + 0°24 cm.*, 0:1 >P > 005). 

3. Changes in the Amount and Composition 
of Tissue within Granulation Tissue Tattoo 
Areas.—It has been shown above that the areas 
tattooed on the granulation tissue at 10 days were 
at that time adequately randomized, for variance 
within the 6 groups of wounds (three animal groups, 
each receiving two treatments) exceeded that between 
them. Tattooed granulation tissue areas were of 
course later altered by the treatment (A, B, or C) 
of the wound, and we consider now the effect of 
these treatments upon the amount and composition 
of material within the defined areas. 

Results are summarized in Table III. In this 
table the probability values refer to the means of 
the differences between sides in a given group of 
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animals for the parameter concerned. These means 
are used as a convenient way of condensing the 
description of our results in the subsequent text. 
While reference to Table II] is necessary to ascertain 
their actual level of probability, it may be taken that 
in the absence of any contrary indication the differ- 
ences described have a less than § per cent proba- 
bility of chance occurrence (P< 0:05). 

Twelve animals (Group I) enable areas excised 
from splinted wounds on the tenth day (Treatment A) 
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day (Treatment B), while the other was biopsied 
with the splint undisturbed since operation (Treat- 
ment C). 

Despite splinting, however, Treatment C wounds 
contracted considerably. At 10 days, when originally 
defined, their mean granulation tissue tattoo area was 
1:04 +0°08 cm.’, but by 12 days this was reduced to 
0°87 +0°03 cm.*. In Treatment B wounds, freely 
contracting during this period, tattoo areas diminished 
from I-01 + 0°03 to 0°62 + 0:04 cm.*. The comparison 


Table I111,—WEIGHT (mg.), COMPOSITION (mg./g.), AND WET WEIGHT PER UNIT AREA (mg./cm.*) OF GRANULATION 
TissuE TATTOO AREAS EXCISED AT BIOPSY 


(THE VALUES FOR P REFER TO THE MEANS OF THE DIFFERENCES BETWEEN SIDES FOR THE TABULATED PARAMETERS) 


Dry 
WEIGHT 


TREAT- 
MENT 


ANIMAL 
Group 


COLLAGEN 


WATER 
(mg. g. wet 
weight 


Wet WEIGHT 
UNIT AREA 
(mg. cm.*) 


COLLAGEN 
(mg. g. wet 
weight 


A 
I 


840' 1§0°6 


12 
animals) 


166°5 
Is‘! 


II 


11 
animals) 


Ill 


(10 
animals 


N.B. 


to be compared with contralateral areas from wounds 
de-splinted on the tenth day and allowed to contract 
freely until the twelfth day. Mean areas within 
granulation tissue tattoos before incision were 
0-99 + O'11 and 0°52 + 0:04 cm.” in Treatment A and 
B wounds respectively. Contraction was associated 
with a mean loss in wet weight of 64:5 + 11-8 mg., in 
dry weight of 8-5+1°3 mg., and in non-collagen 
nitrogen (NCN) of 1-15 +0-02 mg. There was, how- 
ever, no appreciable loss of collagen (mean difference 
between sides was 0°29 + 0°46 mg.). 

Wet weight loss, unaccompanied by collagen loss 
led, as would be expected, to an increase in collagen 
concentration, which rose by 10°9 + 3°18 mg. g. wet 
weight. Expressed in this way NCN concentration 
was unchanged. Water concentration, however, was 
diminished by 15-52 + 6°31 mg. g. in contracted tissue. 
Finally, no difference was found between contracted 
and splinted material when results were expressed 
as mg. wet weight per unit area, i.e., the 12-day 
contracted tissue was no thicker than that in 10-day 
splinted wounds. (Since the greater part of the 
excised tissue was water, the assumption that specific 
gravity was not appreciably altered by contraction 
appears reasonable.) 

The group of animals described above provides 
the most marked comparison between splinted and 
de-splinted wounds in our experiments. In the next 
group to be described (Animal Group II, of 11 
animals) both sides were biopsied on the twelfth day. 
From one, the splint was removed on the tenth 


‘indicates 10 animals. 


to be made, therefore, is between more and less 
contracted areas rather than between contracted and 
uncontracted ones. 

Despite this, however, freely contracted areas 
contained less material than those whose contraction 
was smaller in extent. Their wet weights were 
45°7 + I11°9 mg. less, their dry weights 6-4+1-5 mg., 
and their NCN contents 0-91 + 0°33 mg. less. They 
contained no less collagen (mean difference 0-19 + 0°51 
mg.). In terms of unit wet weight, and wet weight 
per unit area, no differences between sides were 
found. 

The last group of 10 animals (Group III) enables 
tattooed areas from 10-day (Treatment A) and 12-day 
(Treatment C) splinted wounds to be compared. 
Again splinting was not perfect, and between 10 
and 12 days mean granulation tissue tattoo area 
in the latter group diminished from 1-02 +0-04 to 
0°88 +004 cm.*. On Treatment A sides tattoo area 
was 1:°00+0°03 cm.” before biopsy. Neither wet or 
dry weight nor NCN or collagen showed appreciable 
mean differences between sides. No differences were 
found for collagen, NCN, and water per unit wet 
weight, or for wet weight per unit area. 


DISCUSSION 


It is clear from our results that both the central 
and peripheral parts of the granulation tissue laid 
down were in tension. This was true for each of the 
three categories of wound investigated, i.e., splinted 
wounds at 10 and at 12 days after operation, and 
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WOUND CONTRACTION 


wounds allowed to contract freely during the 2 days 
preceding biopsy on the tweifth day. Our results 
show unequivocally that in such wounds the central 
part of the granulation tissue contracted appreciably 
within a few minutes when freed from its surround- 
ings by incision. The surrounding granulation tissue, 
bounded peripherally by the skin margins and 
centrally by the tattooed granulation tissue zone, 
simultaneously underwent a consistent diminution 
in area. 

That the granulation tissue was thus contractile 
gave no proof that it was capable of developing a 
tractive effort sufficient to move the skin margins 
centripetally. But in wounds whose margins were 
not fixed by splints at biopsy (the 12-day freely 
contracted group) isolation of the central part of the 
granulation tissue led te an outward movement of 
the skin edges bordering the wound. The granula- 
tion tissue thus appeared to exert, before incision, 
an effort adequate to overcome the normal tension 
of the surrounding skin. 

These results lend no support to a ‘sphincter’ 
theory, supposing that a ring of contractile material 
develops in or near the wound margin (e.g., Dann, 
Glicksmann, and Tansley, 1941). A ‘sphincter’ 
responsible for wound contraction might be expected 
to compress the wound content, which we have found 
to be in tension; neither can a ‘sphincter’ explain 
the outward movement of the wound margin follow- 
ing excision of granulation tissue from de-splinted 
wounds. 

Equally, it appears that our results support the 
objections propounded by Abercrombie and others 
(1960) to the ‘picture-frame’ theory of contraction 
put forward by Watts and others (1958). 

These authors proposed that in contraction the 
wound margins were moved centripetally by a 
specialized zone of cells—the ‘picture-frame’. This 
zone, beneath the wound margin and attached to it, 
they believed to move over the underlying tissues 
and to carry the skin margin with it as it did so. 
The migrating cells cannot well be conceived to 
move over the tissues deep to the granulation tissue 
itself, for if they did so the latter would be in com- 
pression, and this our results show not to be the case. 
If, alternatively, they migrate over the deeper parts 
of the granulation tissue, pulling on it to move the 
wound margins inwards against the normal tension 
of the skin, then the wound content would be found, 
as we have shown it to be, in tension. 

The ‘ picture-frame’ theory, however, thus involv- 
ing force applied peripherally to the granulation tissue 
to explain the tension under which the latter is found, 
cannot explain the decrease in granulation tissue 
tattoo area that we have shown to occur when con- 
traction is hindered by continued splinting. Dots 
tattooed on the granulation tissue move inwards as 
contraction proceeds. They are not pulled outwards 
towards the skin margins. 

We conclude that our findings are consistent with 
the hypothesis that granulation tissue is itself con- 
tractile (Carrel, 1910; Lindquist, 1946) and suffi- 
ciently so to mediate wound contraction (Abercrombie 
and others, 1956, 1960). 

Two aspects of our results need further comment. 
First, retraction of the skin margin (following granu- 
lation tissue excision from the de-splinted wounds) 
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failed by a large amount, as it does in the rabbit 
(Abercrombie and others, 1960), to re-establish the 
original wound dimensions. There are a number of 
possible explanations of this, perhaps the most likely 
being that a considerable amount of contractile tissue 
was left behind after the tattooed granulation tissue 
area was excised. Alternatively, the skin around the 
wound may have grown (Billingham and Medawar, 
1955; James, 1959), or its mechanical properties have 
been modified. 

The second aspect concerns the effect of excision 
of the central part of the granulation tissue on subse- 
quent wound contraction. Whereas Abercrombie and 
others (1960) found in the rabbit that excision of this 
kind retarded later contraction, our present results 
reveal no such effect. The probable explanation is 
that we removed only about one-quarter of the 
granulation tissue present, whereas Abercrombie and 
others removed its greater part. Thus we left in situ 
a large amount of contractile material, and it appears 
that this was sufficient to accomplish contraction. 

We next consider the effects of contraction on the 
amount and composition of material within areas 
demarcated on the central part of the granulation 
tissue by tattooing, i.e., within the granulation tissue 
islands excised at biopsy. The first point to be made 
is that the small amount of contraction occurring 
between 10 and 12 days in splinted wounds was 
associated with no detectable changes. Islands, equal 
in area when defined on the tenth day but excised 
from splinted wounds either at*that time or 2 days 
later, contained equal amounts of material in equal 
concentration. No age effect was thus observed. 

When, however, areas from 10-day uncontracted 
(splinted) wounds were compared with areas similar 
at 10 days, but allowed before excision to contract 
freely until the twelfth day, changes were observed 
both in the absolute amount of material present and 
in its composition. Thus free contraction involved 
loss of wet weight, dry weight, and NCN, but colla- 
gen was unaffected. Collagen and NCN increased 
per unit wet weight, while water diminished. 

When areas, equal on the tenth day but excised 
on the twelfth day from splinted and contracted 
wounds respectively, were compared, the comparison 
made was between considerably contracted and less 
contracted material, since splinting was not com- 
pletely effective. Freely contracted areas had smaller 
wet weights, dry weights, and NCN contents than 
less contracted ones, but no less collagen. Composi- 
tion per unit wet weight, however, was unchanged. 

It is thus clear that material is lost from granula- 
tion tissue during rapid wound contraction in the 
guinea-pig, and our results confirm those of Grillo, 
Watts, and Gross (1958) for that animal when 
no splinting technique is employed. Comparable 
material loss has been noted in de-splinted rabbit 
wounds by James and Newcombe (1961) and from 
rat wounds, at no time splinted, by Abercrombie 
and others (1954). Our results suggest that the total 
amount of collagen in the excised areas was unaffected 
by contraction, and that freely contracted 12-day 
tissue contained more collagen per unit wet weight 
than 10-day uncontracted tissue. This finding is in 
conformity with those reported for contraction over 
longer periods for guinea-pig wounds (Grillo, Watts, 
and Gross, 1958) and rat wounds (Abercrombie and 
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others, 1954), in neither case splinted, when collagen 
concentration increased with time. James and 
Newcombe (1961), however, reported collagen 
resorption in the acute contraction following de- 
splinting in the rabbit. While the possibility remains 
that collagen is less labile in the guinea-pig than in 
the rabbit, an alternative explanation may be that 
the absolute amount of contraction to be accom- 
plished is of importance. The rabbit wounds referred 
to above lost approximately half as much area again 
as did those of our guinea-pigs, and it may be that 
collagen resorption is seen only when contraction is 
adequate, in absolute terms, to evoke it. 

No increase in weight per unit area was found 
when contracted and splinted material was com- 
pared, although James and Newcombe (1961) 
found for the rabbit that contraction was associated 
with a marked increase in this parameter. The 
importance of these observations lies in their signi- 
ficance for the theory (Cuthbertson, 1959) that con- 
traction is due to withdrawal of material from the 
repair. It is clear that in both the guinea-pig and 
the rabbit the wound content diminishes in the plane 
of the skin since the skin margins approach as con- 
traction proceeds, but not in the vertical dimension, 
since it becomes no thinner. A mechanism of selec- 
tive withdrawal to account for such behaviour is 
difficult to envisage, and it appears more probable 
that material loss is a consequence of contraction 
than its cause. 

In summary, our results make it likely that con- 
traction in the guinea-pig is mediated by the granula- 
tion tissue itself, as it appears to be in the rat and 
the rabbit. They are incompatible with a ‘sphincter’ 
hypothesis, a ‘picture-frame’ hypothesis, and a 
‘material withdrawal’ hypothesis. While our find- 
ings locate the contraction mechanism in the granu- 
lation tissue, they throw no new light on what it is. 
It has been shown (see p. 96) that contraction is not 
produced by collagen, and in our opinion the most 
likely hypothesis is that put forward by Abercrombie 
and others (1956), who suggested that contraction 
was mediated by the cells within the repair. 


SUMMARY 


1. Wound contraction in the guinea-pig has been 
studied by a splinting technique, and its effect on 
the amount and composition of material within 
demarcated areas of granulation tissue investigated. 

2. When the central part of the granulation tissue 
in either splinted, non-contracted wounds or in those 
allowed to contract freely after a period of splinting, 
is separated from its surroundings by incision, both 
the central and peripheral parts of the tissue contract. 


JOURNAL OF 


SURGERY 


In wounds without splints, the skin margins simul- 
taneously retract. 

3. Contraction is associated with loss of wet 
weight, water, and non-collagen nitrogen, but not of 
collagen. 

4. The significance of these results for some pro- 
posed theories of contraction is discussed. It is con- 
cluded that the granulation tissue itself mediates 
contraction, and that no evidence emerged to suggest 
major species differences in this mechanism when 
results were compared with those in the literature 
for the rabbit and the rat. 

5. The possibility exists, however, that the conse- 
quences of contraction for the wound content may 
be different in the guinea-pig and the rabbit, in that 
in the former collagen may be less labile. 
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FISTULA 


FROM RETAINED 


RECTUM TO BLADDER 


SHORT NOTES OF RARE OR OBSCURE CASES 


A CASE OF FISTULA FROM THE RETAINED RECTUM TO THE BLADDER IN 
ULCERATIVE COLITIS 


By A. E. CARTER, 


ST. MARY’S HOSPITAL, LONDON 


Ir might be expected that a disease so destructive as 
ulcerative colitis would produce frequent fistula 
between the affected large bowel and neighbouring 
organs: yet, Cullinan and McDougall (1957) state 
that “ Ulcerative colitis shows no tendency to fistula 
formation, except in the anal region. Fistula-in-ano 
and rectovaginal fistula are common.” Brooke (1954) 
states that “fistulous communications between 
viscera do not occur excepting rectovaginal 
fistule”’. However, such intervisceral fistula are 
recognized and have been recorded by Fallis and 
Baum (1955) in general terms as an indication for 
colectomy, by Rice-Oxley and Truelove (1956) in 
a review of complications of ulcerative colitis, by 
Sloan, Bargen, and Baggenstoss (1950) in a review of 


rectovesical fistula should occur in an isolated rectum 
five years after this isolation. Accordingly, this case is 
presented as an illustration of the capacity of the 
disease not only to remain much more active than 
would appear from clinical examination, but also to 
spread outside the confines of the rectum to the 
bladder. 


CASE REPORT 


Mr. L. B., at the age of 27 years, was treated for 
ulcerative colitis of 2 years’ duration by total colectomy 
(Mr. Dickson Wright) in December, 1953: at this opera- 
tion a rectal stump of 6 cm. was left with a view to restora- 
tion of continuity at a later date. Regular examinations 
were carried out until May, 1956, by which time only 
slight superficial disease remained in the rectum and he 
was expected soon to be ready for ileorectal anastomosis. 
At the end of February, 1957, he had a hemorrhage from 
an ulcerated area at the apex of the rectal stump about 
3 cm. of which had to be resected» The remaining stump 
showed no sign of active disease thereafter, and by the 
end of 1957 restoration of continuity was again considered. 

In February, 1958, he had an episode of urinary 
frequency and dysuria for 48 hours, followed by 48 hours’ 
hzmaturia: he was given ‘Gantrisin’ by his private doctor 
and was relicved of all his symptoms. Four weeks later 
the symptoms returned and culture of the urine produced 
B. coli only. Both these episodes were accompanied by pus 
and blood from the rectum, disappearing pari passu with 
the urinary symptoms. On the second occasion the urine 


Fic. 105.—Sodium iodide injection into the rectum delineating the blind track behind the rectal stump and the 
irregular fistula between rectum and bladder 


2000 Mayo Clinic cases, by Ricketts and Palmer 
(1946) and, specifically, rectovesical fistule by 
Cattell and Sachs (1948), and Cattell (1953). No 
report has previously been made of such a fistula 
occurring after diverting the colonic stream from the 
rectum, and in the light of much experience that the 
isolated rectum may not only heal but may accept 
the ileal stream, it is perhaps surprising that a 


was rendered sterile with chloramphenicol and cystoscopy 
was performed: this showed only the appearances of 
generalized cystitis: rectal examination at this time 
showed some stenosis at the anus but no active disease: 
during the cystoscopy none of the irrigating fluid appeared 
at the rectum. He was discharged symptom-free, only to 
come again in June, 1958, with a profuse watery rectal 
discharge: this discharge ceased from time to time to be 
followed by a recurrence of his urinary symptoms: urine 
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cultures produced B. paracoli and proctoscopy showed 
what appeared to be urine at the apex of the rectal stump. 
Distending the rectal remnant with sodium iodide 
demonstrated radiologically a blind track behind the 
rectum and an irregular fistula from the apex of the 
rectum to the bladder (Fig. 105). 

On June 23, under spinal anesthesia, the rectal stump 
was dissected out from below, closing the vesical connexion 
with catgut sutures (Mr. Dickson Wright). 

Following this procedure his recovery was in every 
way uneventful, and he has had no further trouble. 
Histologically the rectum showed complete loss of mucosa 
with replacement by granulation tissue. 


COMMENT 


This case is presented to illustrate the most unusual 
complication of the disease, a rectovesical fistula, and 
the evident progression of the disease despite relief 
from insult by colonic content and clinical appearance 
suggesting resolution. 
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ADDISONIAN PIGMENTATION DUE TO EXTREME PYLORIC STENOSIS BY A 
MUCOSAL DIAPHRAGM 


By HENRY B. YOUNG, WOLVERHAMPTON 


PYLORIC stenosis in an adult, due to a mucosa. 
diaphragm, is exceedingly rare. At the time of 
operating on the case described below, in 1957, only 
3 others appear to have been published (Sames, 
1949; Rota, 1953; Passalacqua and Romero, 1955). 
Since then Rhind (1959) has described 7 more cases 
and Digby Chamberlain and Addison (1959) 2 others. 
The total number of cases of this condition, therefore, 
is extremely sma!l and many of its features have not 
been clearly pictured. 

The following case is worth reporting, not only 
on account of its rarity, but because of the presence 


the clinical state, due to the patient’s determination 
to avoid medical treatment while she had any strength 
to do so. 


CASE REPORT 


Mrs. Sarah Jane G., aged 53 years, was admitted on 
June 19, 1957, to the medical ward, under the care of 
Dr. E. J. Blair, with the following history. She had been 
fit and well all her life and could eat anything, but for 
several years her appetite had become smaller and she had 
had to eat a very moderate quantity, although of any type 
of food. She had never had any pain. She had always 
been slight. She had had all her teeth out in 1948 and 
mastication had been less satisfactory since then, matching 
her appetite. Menopause was at 43 years of age. Two 
months prior to admission she had caught a cold and 
following this had developed complete anorexia, nausea, 
and vomiting of everything she ate. After two weeks of 
this, she improved sufficiently to keep fluids down, but 
still lost weight, became very weak, and fainted on 
three occasions. In the last three days vomiting had 
recurred and persisted, day and night, and was 
accompanied by heartburn, relieved by alkalis and 
sitting up, but not by food. She had a slight, non- 
productive cough. 

On EXAMINATION.—She was thin and had lost much 
weight and now weighed only 5 st. 4 lb. Her skin was 


of manifestations not yet noted and the extremity of 


generally pale and there were, in marked contrast to this, 
areas of dark pigmentation on the face, neck, forearms, 
bathing-drawers area, and upper calves (Fig. 106). The 
oral mucosa, especially on the inside of the cheeks, also 
showed this marked pigmentation (Fig. 107). Large waves 
of peristalsis were visible at times, passing from left to 
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. 106.—Showing areas of cutaneous pigmentation. 
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PYLORIC STENOSIS 
right across the whole abdomen. No other abnormality 
was found. Blood-pressure 120/70 mm. 

Clinical Impression.— The classical features of pigmen- 
tation (including mucous membranes), weakness, wasting, 
anorexia, and moderate hypotension were suggestive of 
Addison’s disease. The large stomach and _ visible 
peristalsis were thought to be due to superimposed pyloric 
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Fic. 107.—Showing buccal pigmentation on inside of cheek. 


stenosis, possibly more obvious owing to her thinness and 
alimentary upset from the Addison’s disease. 

INVESTIGATIONS.—Serum-electrolytes: Sodium, 320 
mg. per 100 ml. ; Chlorides, 410 mg. per 100 ml. ; Potassium, 
23°5 mg. per 100 ml.; Carbon-dioxide-combining power, 
95°9 ml. per 100 ml. 

Hb, 85 per cent; W.B.C. 7400 per c.mm. (Polymorphs 
74 per cent, Lymphocytes 22 per cent, Monocytes 4 per 
cent). 

Urine: Sodium, 3-4 g.; Chlorides, 0-17 g. 

Straight radiographs of the chest showed no sign of 
tuberculosis, and those of the abdomen no suprarenal 
calcification. 

ProGRESS.—Three days later she vomited green fluid 
and her blood-pressure fell to 80160 mm. She was given 
two pints of intravenous saline and improved greatly and 
her blood-pressure rose to 105/60 mm. She was put on 
tablets of cortisone acetate, 25 mg. daily. She felt so well, 
two days thereafter, that she took her own discharge. 
Despite her promises to attend the Our-Patient Depart- 
ment and requests from the hospital for her to do so, she 
did not appear for check up, merely writing to say that 
she was well and gaining weight. 

She remained well for four months, when she ‘ caught 
a cold’ and began vomiting again. This was mild at first, 
but after ten days became severe and intractable and she 
began to feel unwell. After three days of this vomiting 
she became comatose, and when this had persisted for 
twenty-four hours she was re-admitted to hospital on 
Nov. 9. 
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On EXAMINATION.—She presented the same picture 
as before, but in addition she was comatose, but just 
rousable. She was very wasted and grossly dehydrated. 
Her blood-pressure was 70/30 mm. of mercury. 

She was thought to be in an Addisonian crisis, 
possibly due to a secondary in the adrenals, from a gastro- 
intestinal neoplasm. 

She was given hydrocortisone, 20 mg. intramuscularly, 
and intravenous saline. 


F1G. 108.—Showing pressure required to extrude water through 
pin-hole meatus 


Her electrolytes the next day were: Sodium, 220 mg. 
per 100 ml.; Chlorides, 450 mg. per 100 ml.; Potassium, 
Il mg. per 100 ml.; Carbon-dioxide-combining power, 


82 ml. per 100 ml. Blood-urea, 115 mg. per 100 ml. 
Glucose (at 11 a.m.), 118 mg. per 100 ml. 

Six days later there was little aspiration, but her 
blood-pressure remained 90/60 mm. She then vomited 
black material and her hemoglobin was found to be 40 
per cent. Electrocardiograph was normal. She reacted to 
three pints of blood with an itchy, erythematous rash on 
her back, so rectal saline was commenced, her blood- 
pressure being 80/50 mm. 

In view of the failure of medical measures, a surgical 
opinion was sought, and exploration was offered if 
the haemoglobin and blood-pressure could be raised 
further. 

On Nov. 26 her blood-pressure was 105/68 mm., 
her hemoglobin 65 per cent, and exploration was 
carried out (H.B.Y.) under general anesthesia (Dr. J. R. 
Elliott). 

AT OPERATION.—A vast stomach was found filling the 
whole abdomen. This was clearly due to stenosis, as some 
weak peristalsis was present. There was, however, no 
visible or palpable abnormality at the pylorus. A rapid 
partial gastrectomy (right to left, antecolic, after excision 
of the lesser curve) was carried out. 

Examination of the excised specimen showed a most 
extreme stenosis due to a mucosal diaphragm. On filling 
the stomach with water at the upper end much pressure 
was required to extrude a few drops of the fluid through 
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the pin-hole meatus, as can be seen in the illustration 


(Fig. 108) by the depth of the pressure marks of the - 


fingers. The minute, secondary membrane partly across 
the pin-hole was dilated by the probe (Fig. 109). The 
mucosa in the pyloric region was, as also seen in Fig. 109, 
flattened and pebbled in appearance, in contrast to the 
rugose mucosa proximally. 

PATHOLOGICAL REPORT (Dr. A. G. Marshall).—‘‘ The 
specimen is an unfixed stomach. It is greatly enlarged and 
this portion measures approximately 15 cm. along the 
lesser curve and 34 cm. along the greater curve. Its wall 
is thickened and its external surface appears normal. When 
the specimen is opened only a pin-hole hiatus can be seen 
in the pyloric end of the mucosa, although the pylorus 


Fic. 109.—Showing secondary membrane across pin-hole 
dilated by probe, and flattened, pebbled appearance of mucosa 
in pyloric region 


appears macroscopically to be quite wide. This pin-hole 
can of course be seen in the duodenal mucosa which abuts 
on the gastric mucosa at this point and in each case they 
seem to end in a round stocking like manner. 

“There is a flattened irregular ulcer measuring 4 cm. 
in diameter on the anterior wall about 8 cm. from the 
pylorus and a smaller one nearby. There is a good deal of 
induration of the wall at this point. I found no enlarged 
lymph nodes on either curvature. 

“* Sections of the ulcer show no evidence of malignancy. 
There is a tremendous edema of the submucosa and the 
muscle is hypertrophied.” 

POST-OPERATIVE PROGRESS.—She made a steady con- 
valescence from this, though her blood-pressure was slow 
to return to normal, being 100/60 mm. of mercury on 
discharge twenty-four days later. Her blood-urea and 
serum electrolytes had become normal by this time. 

Thorn’s Test (eighteen days after operation), Eosinophil 
count—320 per c.c. ACTH 0-5 mg. subcutaneously, 
Eosinophil count—430 per c.c. 

Water Excretion Test—Robinson, Power, and Kepler, 
1941 (16 days after operation), Factor: 16°7. 
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PRESENT STATE, two years after operation: The patient 
looks fit and well covered and has an excellent colour. She 
has gained 2 st. in weight and is eating a normal diet. She 
says she feels like a new woman. 


DISCUSSION 


This case presents one feature not yet described 
in this condition (1) and underlines the relation of 
two others in relation to it (2, 3):— 

1. That mucosal stenosis can lead to such a slow, 
but extreme state of malnutrition that pigmentation 
of a type almost pathognomonic of, and chemical 
changes suggestive of, Addison’s disease appear, 
presumably due to deficiencies similar to that of 
pellagra. 

2. That where the opening is small, but com- 
pensated, upper respiratory tract infection can 
precipitate symptoms and, indeed, cause almost fatal 
blockage, owing to inflammatory cedema and obstruc- 
tion by swollen mucosa. 

3. That loss of natural teeth and a temporary 
state of edentulousness, with subsequent inadequacy 
of mastication, can initiate slow decompensation 
owing to mechanical difficulty and, perhaps, traumatic 
edema from unmasticated food, which ultimately 
leads to clinical symptoms. 

Looking at the specimen the diaphragm was so 
even and normal to inspection and palpation that 
it was difficult to see how scarring from annular 
ulceration at the pylorus could have been the cause, 
as suggested by Rhind (1959). Further, with such a 
process of ulceration and healing in the active narrow 
canal, and the patient on a normal, if not generous, 
diet, it seems unlikely that she would have had no 


previous symptoms, yet she was quite clear that she 
had had none. 

The even, flattened, pebbled appearance of the 
pyloric mucosa was striking and this appearance was 
noted by Rota (1953) in his case, in which numerous 
sections of the antrum, with these changes, showed 


well-marked chronic gastritis with well-marked 
injection of the lamina propria, with lymphocytes, 
reduction in size, number, and depth of the glands, 
and thickening of the muscularis mucosz. He found 
complete absence of scarring in this area. 

The presence of a simple gastric ulcer some 
distance from the pylorus seemed a concomitant 
product of the stenotic state and general asthenia, 
rather than the cause of it. 

The pigmentation and biochemical changes must 
have been primarily due to deficiency in origin, 
as they resolved completely after operation. It may, 
however, also be that in such extreme deficiency a 
degree of adrenal hypofunction is also present 
temporarily. 


SUMMARY 


A case of extreme pyloric stenosis due to a 
mucosal diaphragm is noted in which one of 
the most striking presenting features was marked, 
widespread Addisonian type of pigmentation of the 
skin and oral mucosa—a feature not previously 
described. 

Decompensation of the balance between the 
obstruction of the minute stoma and the forces of 
gastric peristalsis was initiated by loss of her own 
teeth and completed, on several occasions, by upper 
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respiratory catarrh and had led to an almost final 


catastrophe—coma. 
Partial gastrectomy relieved this extreme 


syndrome. 
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WHILE neurilemmomas are encountered not un- 
commonly in various parts of the body, notably in 
connexion with the acoustic nerve and the main nerves 
of the flexor aspects of the body, they are much less 
common in the alimentary canal and quite rare in the 
intestines. Stout (1935), in a paper on §0 personal cases 
of peripheral neurilemmomas, was only able to find 
3 in the whole of the alimentary tract and these were 
all situated in the stomach. In a larger series of all 
that had been reported in world literature, a total of 
246, only 2 were prescnt in the first part of the 
duodenum—the cases of Delagéniére (1926) and 
Lemonnier and Peycelon (1933). It is, therefore, 
fitting to add one more to this scanty series of rare 
tumours. 


CASE REPORT 


I was first called to see this patient during the early 
part of October, 1959. She was a frail old lady of 76 years 
and had been complaining of an abdominal swelling for 
the past 14 months. This was accompanied by a certain 
amount of epigastric pain which was eased when she lay 
down, and for this reason she had taken to her bed. The 
pain was of a constant throbbing nature and referred to 
the anterior abdominal wall. She had some difficulty with 
respiration. In spite of some loss in weight there had been 
no loss of appetite. There had been no suggestion of 
obstructive symptoms and no history of jaundice. 

Examination at that time showed a well-defined mass 
about the size of a Jaffa orange to the right of the 
umbilicus. It was firm, oval in shape, slightly movable, 
and not tender. Rectal examination was negative. She 
had a normal temperature. There were no signs of lumps 
anywhere else. Her blood-pressure was 150/80 mm. and 
she looked anemic. 

I made a provisional diagnosis of a renal tumour. 

Her urine contained albumin and a few pus cells and 
the blood-picture on admission to hospital was recorded 
as: Hemoglobin 5:0 g. per cent, P.C.V. 16 per cent, 
W.B.C. 15,000 per c.mm., Polymorphs 78 per cent, 
Lymphocytes 20 per cent, Monocytes 2 per cent, Reticulo- 
cytes 20 per cent, Blood-urea 47 mg. per cent. 

Red cells show fairly well-marked anisocytosis and 
moderate hypochromia with increased polychromesia. 
Appearances are consistent with iron deficiency and most 
suggestive of recent blood-loss. 

She also had a positive occult blood. 

The first investigation was an intravenous pyelogram 
and the report came back as follows: “‘Both kidneys 
excrete the opaque medium without delay and appear 
normal. There is a strange ‘kink’ in the right ureter, but 
it is not causing obstruction and I do not think it is of 
clinical significance. Opacities in the right side of the 
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pelvis are probably glandular and there is no radiological 
evidence of an abdominal mass.” 

This was followed by a barium enema and this report 
came back: “ Large bowel N.A.D. The hepatic flexure is 
depressed by a palpable mass.” 

I was still puzzled as to the nature of the condition and 
thought that a retrograde pyelogram and screening would 
help. 


Fic. 110.—Patient three months after operation. 


On cystoscopy the bladder was quite normal with 
normal ureteric orifices and effluxes. A catheter was 
readily passed up the right ureter and she was transferred 
to the X-ray Department, where dye was injected while 
screening and the mass palpated. It was definitely 
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confirmed that the tumour was extrarenal and by 
combining with the examination a barium enema, its 
relation to the colon and kidney could be more accurately 
defined. By this time it was obvious that it was unlikely 
that any further investigations could help in the diagnosis. 
She was prepared for a laparotomy which was carried out 
on Aug. 20, 1959. 

Six pints of blood had raised her hemoglobin up to 
12-7 g. per cent and, under a very skilful anesthetic 
administered by Dr. Waterfall, the abdomen was opened 
through a right paramedian incision. At first sight the 


FiG. 111.—Neurilemmoma of second part of duodenum. 


mass had the appearance of a retroperitoneal growth lying 
posterior to the second part of the duodenum with the 
latter stretched over it. There was no evidence of any 
metastases. 

The peritoneum to the lateral side of the duodenum 
was incised and the duodenum rotated medially. It was 
then realized that the growth was embedded in the head 
of the pancreas. Its nature still remained obscure. An 
attempt to dissect it out caused severe hemorrhage. It 
seemed to be intimately attached to the head of the pancreas 
and to the second part of the duodenum. I was then of 
the opinion that it was most likely to be a carcinoma of the 
head of the pancreas and the only solution was to do a 
Whipple operation, The tumour with the duodenum and 
head of pancreas and lower end of the bile-duct was 
resected. The proximal end of the jejunum was brought 
through the gap and the common bile-duct was 
anastomosed to its extremity, the neck of the pancreas 
implanted into its side and lower down the anastomosis of 
the stomach was completed. A drainage-tube was placed 
down to these anastomoses and brought out by an 
independent opening to the right of the paramedian 
incision and the abdomen closed. 

The patient stood the operation very well. There was 
some leakage of bile a few days later, but this soon cleared 
up and she left hospital about a month after the operation. 

I saw her again three weeks ago and she said that it was 
a long time since she felt so fit and free from all discomfort. 
She was profuse in her thanks and felt she had been 
granted a new lease of life (Fig. 110). 

The report from Dr. Ellis, the Pathologist, was as 
follows (Sept. 2, 1959): ““Duodenum measuring 17 cm. 
along with attached mass presumably head of pancreas 
measuring 8 « 8 « 6cm. In the centre of the portion of 
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this duodenum there is an opening 3 cm. long in the long 
axis and 1 cm. wide. This leads to what appears to have 
been a cavity within the tumour, probably a dilated duct. 
The tumour mass on gross section was found to consist of 
fairly firm white tissue with softened areas containing 
hemorrhage (Fig. 111). 

“Histological examination shows a well-encapsulated 
benign tumour consisting of large spindle cells with 
extensive areas of degeneration. The tumour does not 
appear to be in the pancreas but pancreatic tissue is present 


Fic. 


112.—Microsection of neurilemmoma. 


in and close to the capsule. This is probably a neurilem- 
moma of the duodenal wall.” (Fig. 112.) 

Probably the best account of the peripheral 
neurilemmomas is that given by Stout (1935). He 
found stigmata of Von Recklinghausen’s disease in 
18 per cent of his cases. He found that these tumours 
were always encapsulated except in the case of some 
of the visceral lesions, which appear to have limited 
powers of infiltrative growth. He stated that when 
seen fresh at the time of removal they have a pink, 
yellow, or pearl grey aspect. The cut surfaces bulge 
sometimes, but not very frequently. Degenerative 
cysts are sometimes present and hemorrhages are 
frequent. 

In his studies Stout states that the symptoms are 
not conspicuous apart from the presence of the mass. 
Some complain of pain but the diagnosis has rarely 
been made possible without histological examination. 

It is doubtful whether they ever develop sarco- 
matous changes as has been maintained by some 
and when successfully removed usually result in a 
permanent cure. 
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A RENO-JEJUNAL FISTULA 
By MARTIN HORWICH 


SENIOR SURGICAL REGISTRAR, DAVID LEWIS NORTHERN HOSPITAL, LIVERPOOL 


THE occurrence of a fistulous connexion between the 
kidney or ureter and an adjacent organ or the body 
surface is a serious condition, and presents a formid- 
able surgical problem. The condition was first 
described by Hippocrates in the fifth century B.C., 
and Abeshouse (1949) was able to collect a total of 340 
cases of renal fistula from the world’s literature. 


Fic. 113.—Retrograde pyelogram showing fistulous connexion 
between left kidney and upper jejunum. 


Since then, isolated cases have been reported by 
King (195¢c), Jones, Melendy, and Flynn (1953), 
Briggs and Neale (1953), Bloom (1954), and North, 
Livingston, and Lovell (1956). 

In the case here presented there was a fistula 
between the left kidney and a loop of the upper 
jejunum. The writer has been unable to find any 
previous case report of reno-jejunal fistula in the 
literature. 

The rarity of this condition and the perplexing 
diagnostic and surgical problems encountered 
warrant the presentation cf a single case and a brief 
consideration of its clinical features and treatment. 


CASE REPORT 

Mrs. E. D., aged 30 years, was admitted to Walton 
Hospital, Liverpool, with a history of pain in the left loin 
radiating to the groin for four days. She had had rigors. 
She had a similar, though less severe, attack six weeks 
previously, but had no micturition disturbance. 

On EXAMINATION.—The temperature was 1038 F. 
and the pulse-rate 120/min. Her general condition was 
fair. There was tenderness with guarding in the left loin 
and left side of the abdomen, but no mass could be felt. 

Investigations.—-Hamoglobin, 72 per cent (M.R.C.), 
W.B.C., 16,000 c./mm., 87 per cent neutrophils. M.S.S.U., 
scanty leucocytes and R.B.C.s only. Straight radiograph 
(renal tract): “left kidney shadow not well visualized. No 
opaque renal calculus seen.” 

Excretion pyelography (Dr. John Winter): “‘ The right 
kidney functions well and shows a normal pyelogram. No 
function is detected on the left side.” 


A course of chloramphenicol, 250 mg. six-hourly, was 
instituted, her general condition improved, and the 
pyrexia tended to subside. 

A cystoscopy and left retrograde pyelogram was 
performed one week later. This was reported (Dr. John 
Winter) (Fig. 113): “The left ureter is catheterized as 
far as the transverse process of L.3. Dye is present in 
the ureter distal to this point. There is dye in the 


Fic. 114.—Barium follow-through demonstrating fistulous track 
between upper jejunum and left renal pelvis 


Fic. 115.—Kidney, showing dark inflamed pelvis, and lighter 
fatty tissue, replacing kidney parenchyma. Central marker in 
ureter opening, left marker showing fistulous opening 
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adjacent loop of small bowel, indicating a fistulous 
communication.” 

The following day further examination revealed a peri- 
nephric abscess pointing in the left loin. This was incised 
and drained of much foul-smelling pus. Culture of this 
showed a growth of Staph. pyogenes and paracolon bacillus. 

The patient’s general condition improved and the 
pyrexia subsided. 

A barium meal (Fig. 114) performed three weeks later 
was reported: “Stomach and duodenum show normal 
appearances. A fistulous track is demonstrated between 
the upper jejunum and the left renal pelvis.” 

The abscess had almost ceased to drain and the patient 
was discharged from hospital to out-patient care, where a 
further excretion pyelogram two months later again 
showed no function of the left kidney. 

The patient was re-admitted eight months after the 
first onset of symptoms for exploration of the left kidney. 

AT OPERATION.—Left renal incision, excising old scar. 
Many adhesions were found around the kidney, which 
was freed. There was fistulous communication between 
a loop of the upper jejunum and the anterior aspect of 
the kidney. The fistulous track was divided, the 
opening in the bowel repaired, and nephrectomy 
performed. The jejunum was otherwise normal and was 
replaced in the abdomen, and the peritoneal defect closed. 

The patient’s post-operative progress was satisfactory 
and she has since given birth to her third child. 

PATHOLOGICAL Report (Dr. W. H. Wodzinski) (Fig. 
115).—**Kidney largely replaced by firm fatty tissue 
continuous with the perinephric fat. The calices and renal 
pelvis are dilated and there is a fistula between the pelvis 
and small bowel. Sections did not reveal any recognizable 
renal tissue. Sections from the region of the fistula show 
a large amount of fibrous and granulation tissue. No 
neoplasm seen.” 


DISCUSSION 


Aetiology.—A simple anatomical classification 
of these fistula based on the point of origin and exit 
is recommended by Abeshouse (1949). In the great 
majority of cases the origin is in the kidney or ureter, 
although in very rare instances there is a reversal of 
the point of origin, which arises in a neighbouring 
organ and terminates in the kidney or ureter. 

The spontaneous group of reno-visceral fistula 
result from an inflammatory process in the kidney 
which invades an adjacent viscus. A perirenal abscess 
may develop first, and this may later rupture into the 
viscus. 

Other fistula result from surgical intervention or 
trauma. 

In the present case presumably an acute left pyone- 
phrosis resulted in a large perinephric abscess which on 
its anterior aspect caused inflammatory adhesions to a 
loop of jejunum, and later this abscess burst into the 
bowel causing the fistula. Still later a perinephric 
abscess formed posteriorly and was drained in the loin. 

Diagnosis.—A careful history is helpful in 
diagnosis, particularly in respect of the presence of 
renal stone. 

There are no characteristic symptoms. However, 
there may be severe shock or toxemia associated with 
extravasation of urine and later the formation of a 
perinephric abscess. Micturition disorders are un- 
usual, although some cases have been described in 
which severe frequency and dysuria were pronounced. 

Special Investigations.— 

Retrograde pyelography is the most valuable 
investigation and often shows the fistula and aiso 
the state of the kidney. 
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Excretion pyelography is a harmless and efficient 
form of investigation of renal injuries with or without 
a fistula, but depends on the ability of the affected 
kidney to excrete the dye which may be shown 
beyond the kidney confines. Abeshouse (1949) did 
not find a single case where this investigation 
revealed a spontaneous type of renal fistula. 

The use of barium enemata and meals, and injec- 
tion of iodized oils along a renal fistula pointing on 
the surface of the body, may all be diagnostic. 

In the present case the diagnosis was made by 
retrograde pyelography and confirmed by barium meal 
and follow-through. 

Treatment.—Prophylactic treatment consists of 
early treatment of renal infections and calculi and 
prompt drainage of perinephric abscesses. Also 
adequate drainage following certain conservative 
operations on the kidney such as pyelo(nephro)- 
lithotomy, or partial nephrectomy, is important. 

Operation offers the only real hope of relief or 
cure of the established condition. 

In most cases preliminary drainage of a peri- 
nephric abscess is essential, and this decreases 
markedly the difficulties and risks of this subsequent 
exploration of the kidney. 

The usual procedure combines exploration of the 
kidney, definition and excision of the fistula, and 
repair of the organ concerned. 

In most cases it is necessary to remove the kidney 
because of advanced destruction, although in a few 
cases of reno(ureteric)-cutaneous fistula due to 
impacted calculus, the kidney may be conserved. 

The present case shows the value of the staged 
procedure in treatment of these cases. 


SUMMARY 


A case of reno-jejunal fistula between the left 
kidney and the upper jejunum is presented. The 
fistula resulted from an acute pyonephrosis causing an 
anterior perinephric abscess which ruptured into the 
loop of jejunum. The fistula was demonstrated by 
retrograde pyelography and barium meal and follow- 
through. Preliminary drainage of a _ perinephric 
abscess and later exploration of the kidney with 
excision of the fistula and repair of jejunum and 
nephrectomy was performed. The post-operative 
progress was satisfactory. The present writer has been 
unable to find a report in the literature of any reno- 
jejunal fistula. 

The clinical features, diagnosis, and treatment 
are reviewed. 


I wish to thank Mr. R. A. C. Owen, consultant 
surgeon, Walton Hospital, Liverpool, under whose 
care the case was admitted, for his kind help in the 
preparation of this paper. 
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THE fourteenth meeting of the Society was held at 
the Royal Victoria Infirmary, Newcastle upon Tyne, 
on May § and 6, 1961, under the chairmanship of 
Mr. Selwyn Taylor. (The President, Mr. Hedley 
Atkins, was in Australia as Sims Travelling Professor.) 
The following papers were presented and discussed :— 


1. D. N. WALpER, Newcastle: “Severe Air 
Embolism following Short Exposures to Pressure”’. 


Radiographic investigations had suggested that severe 
air embolism could follow even correct decompression 
from compressed air. The possibility that this might be 
due to the passage of air trapped within the lung into the 
pulmonary veins was investigated in animals. Decom- 
pression after short exposure to even 2 atmospheres 
absolute pressure may, under some circumstances, be a 
danger. This matter should be borne in mind by those 
contemplating operating and treating patients in com- 
pressed air. 


2. F. E. Weare* (Sir R. C. Brock), Guy’s 
Hospital: “Pressurized Oxygen in Total Body Per- 
fusion”’. 

The improvement in oxygenation of blood derived 
from pressurization of the oxygenator and pre-cooling of 
the blood had been investigated in 40 dogs. An oxygena- 
tion chamber had been designed in which the gas pres- 
sure could be raised to 3 atmospheres absolute. The 
technical problems of decompression of blood from such 
pressures to suitable arterial perfusion levels had been 
studied, and the advantages of pressurized oxygen were 
demonstrated experimentally. Despite theoretical reasons 
for believing that pre-cooling of blood prior to oxygena- 
tion might be advantageous, because of the shift in the 
oxygen dissociation curve, it was not found to be so in 
practice. 


3. A. R. GHANI* and D. J. Tress, Newcastle: 
“Regeneration of Vascular Endothelium”’. 


In plastic arterial prostheses there is, from an early 
stage, a selective laying down of cells from the blood- 
stream in the mural thrombi lining the plastic material; 
by the use of diffusion chamber techniques it has been 
found that mononuclear white blood-cells are capable of 
transformation into endothelial-like cells. Studies had 
been made upon woven plastic arterial substitutes lined 
by, or ensheathed in, millipore filter membrane and 
nylon film to prevent cellular infiltration from without; 
these plastic ‘grafts’ were too long to allow ingrowth 
from the ends to affect the centre portion during the 
period of the experiment. The cell formations deposited 
purely from the blood-stream indicated that mononuclear 
cells were capable of lining fibrinous lacune and forming 
vascular spaces and primitive capillaries. The fibrous 
tissue support of new intima originated by ingrowth from 
neighbouring tissues and not from free-circulating cells. 


4. W. Coox,* R. CurRAN,* and J. B. KINMONTH, 
St. Thomas’s Hospital: “Comparison of Materials 
for Repair of Cardiac Defects’”’. 

Defects made in the right ventricular outflow tract in 
the dog had been repaired with terylene cloth, formalin- 
ized canine vein (homograft), or formalinized human 
pericardium (heterograft). The results had been studied 


* Those members whose names are marked with a 
star were introduced to the Society at the meeting. 


at periods up to one year. Contraction always occurred 
unless part of the pulmonary artery and valve ring had 
been excised as well as muscle from the right ventricle. 
Pericardium was supple, blood-tight, and best to work 
with, but the end-results favoured terylene. This united 
with least foreign-body reaction and the best internal 
lining and support from host tissues. 


5. E. J. Gurney,* J. P. MCMULLIN,* and J. A. 
MeGIGAN* (P. A. M. F. Fitzgerald), Dublin: “ Blood- 
loss to the Experimental Animal during Profound 
Hypothermia with Extra-corporeal Circulation”’. 


Profound hypothermia had been induced by the 
Drew technique in 35 acute experiments in pigs. Circula- 
tion had been arrested when nasopharyngeal temperature 
reached 15° C. The blood-loss, which at times equalled 
the total blood-volume of the animal, occurred during 
the cooling phase. There was partial recovery during 
re-warming. Studies of the portal venous bed and portal 
venous pressure after portocaval anastomosis revealed 
that the ‘lost’ blood was located in the portal venous 
system. The suggestion that the cause was an anaphy- 
lactoid reaction due to antigen in donor blood was 
supported by the response to antihistamine (chlor- 
pheniramine maleate), which reduced both portal pres- 
sure and blood-loss. The site of the venous obstruction 
might be intrahepatic or at the portal or hepatic veins. 


6. F. W. Gairns,* H. S. GARVEN,* and G. SMITH, 
Glasgow: “‘Alterations in Peripheral Nerves of the 
Lower Limb in Chronic Occlusive Vascular Disease”’. 

In an attempt to find the cause of the parasthesia and 
more rarely the intractable pain of ‘ischemic neuritis’ a 
histological study had been made of the nerve-fibre 
changes accompanying occlusive vascular disease of the 
lower limbs. The peripheral nerves in ischemic neuro- 
pathy showed increasingly less myelinated fibres as the 
acral parts were reached. There was also alteration in 
the spectrum of the fibre sizes so that smaller fibres 
assumed dominance while there was diminution or less 
of the larger, more rapidly conducting myelinated ones. 
Fibres of the amyelinate series were nevertheless still 
abundantly present. This state of fibre dissociation was 
associated with other spontaneously painful states such 
as post-herpetic neuritis. Anoxia may cause the ‘firing 
off’ of impulses in the surviving fibres giving rise to pain. 
Alternatively, with the loss of insulation of the fibres 
following the demyelination process, the possibility of 
fibre ‘cross-talk’ arises, and this, by stimulating impulses 
in pain afferents, could give rise to spontaneous pain. 


7. W. R. CatTTeLt,* A. G. SPENCER,* G. W. 
TAYLor, and R. W. E. Wartrts,* St. Bartholomew’s 
Hospital: ““The Physiology of Renal Oxalate Excre- 
tion’”’. 


The method by which the kidney excretes oxalate 
had been investigated in lightly anesthetized dogs. The 
renal clearance of C-14 oxalate had been measured 
simultaneously with the glomerular filtration rate and 
the effective renal plasma flow, and the effects of osmotic 
diuresis, of uriaary pH changes, and of selective inhibitors 
of tubular transport on the C-14 oxalate clearance had 
been studied. Further data had also been obtained by 
stop-flow analysis. It was concluded that the oxalate 
ion was excreted by a combination of glomerular filtration 
and proximal tubular secretion, and that tubular re- 
absorption also occurred. 


+ 
: 
q 
| 


112 THE BRITISH JOURNAL OF SURGERY 


8. H. B. Torrance, R. P. Davigs,* and P. B. 
CLARK,* Manchester: ““A New Method of detecting 
Unilateral Renal Ischemia in Hypertension” 


Radio-active potassium and rubidium share the un- 
usual property of exchanging with intracellular potassium 
during a single circulatory transit. After intravenous 
injection the specific activity of any tissue depends on 
the perfusion rate, i.e., on the fractional distribution of 
the cardiac output. The kidneys receive approximately 
20 per cent of the injected dose and, because of the high 
ratio of blood-flow to renal mass and the relative proximity 
to the surface, external scintillation counting can be 
employed to detect unequal distribution of renal blood- 
flow. The mean differences were as follows: Controls 
(21 cases)}—2 per cent (S.D. 9 per cent); unilateral 
nephrectomy (17 cases), Left—42 per cent (S.D. 14 per 
cent), Right—29 per cent (S.D. 14 per cent). Hyper- 
tensives (43 cases): renal artery stenosis (4 cases)—34 per 
cent (S.D. § per cent); miscellaneous unilateral renal 
lesions (8 cases)—31 per cent (S.D. 8 per cent); others 
(31 cases)—within normal range. This technique pro- 
vides a simple and reliable method of detecting abnor- 
malities of renal blood-flow in hypertension. 


g. J. E. S. Scott* (A. G. R. Lowdon), Newcastle: 
“The Structural and Dynamic Effects on the Upper 
Urinary Tract of the Dog of Prolonged Vesico- 
ureteric Reflux 


Vesico-ureteric reflux had been produced by resection 
of the intravesical mucosal flap valve leaf. Monthly 
cystography had been performed to determine the state 
of the upper urinary tract, and the blood-urea had been 
measured and urine cultured at the same times. Ciné- 
cystography had been undertaken on each surviving dog. 
Four dogs remained alive and healthy after 10, 8, 5, and 
3 months. Reflux could be demonstrated cystographically 
in all, but there was no dilatation of the upper urinary 
tracts. The blood-urea levels remained normal and the 
urine sterile. Reflux, therefore, had not affected the 
upper urinary tracts in these dogs. Cinécystography 
suggested that reflux appeared at an early stage of bladder 
filling in ureters with diminished peristaltic activity. 


10. J. Swinney,* B. J. TOMLINSON,* and D. N. 
WALDER, Newcastle: “ Urinary Tract Substitution”’. 


11. A. O. Apesoia,* J. T. Warp,* M. G. 
McGeown,* and R. B. WELBouRN, Belfast: “‘ Hyper- 
parathyroidism and the Alimentary Tract” 


In 70 patients who had undergone parathyroidectomy 
for primary hyperparathyroidism 30 (43 per cent) had 
had gastro-intestinal symptoms. In 1§ (21 per cent) 
they had been of ulcer type and in 8 (11 per cent) of these 
there had been proved duodenal ulcers (males 7/31— 
23 per cent). Operation had relieved symptoms in all 
but one. Other symptoms, which had usually been 
relieved by operation, included anorexia, nausea, vomiting, 
and constipation. Basal and augmented histamine 
secretions of gastric acid had been measured before and 
after operation in § cases. Basal secretion was reduced 
in every case (mean 30 per cent; P< 0-05), but the 
augmented histamine secretion was unaffected (P<0-4). 
In § dogs with denervated gastric pouches parathormone 
(200-300 I.U. per day subcutaneously) was very toxic 
but raised the serum calcium and, in 3, appeared to 
cause simultaneous transient stimulation of acid secretion 
in the basal juice. 


12. W. BURNETT and CATHLEEN GORDON,* Glas- 
gow: “The Pathogenesis of Gall-stones”’ 

Human bile had been analysed to assess the impor- 
tance of various factors thought to be concerned in the 
formation of gall-stones. Particular interest had been 
taken in cholesterol and associated sterols, both free and 


esterified, phospholipid, and the bile-salts which had 
been estimated by partition chromatography as glycine 
or taurine conjugates of cholic, chenodesoxycholic, or 
desoxycholic acids (Sjovall, J. (1959), Clin. chim. Acta, 
4, 652). The original bile-salt technique had been 
modified slightly and found reliable. A normal range 
had been established for these constituents of bile in 
man. Analysis of bile obtained at operation from patients 
with cholelithiasis showed that abnormally low values 
for phospholipid and total bile-salts were present in the 
majority of cases, and that the output of cholesterol was 
significantly increased in 50 per cent. The implications 
of these findings were discussed with regard to the 
importance of the lecithin—bile-salt complex and the 
metabolic and physico-chemical relationship between 
cholic acid and cholesterol. 


13. R. S. SNELL* (A. G. R. Lowdon), Newcastle: 
“The Influence of Trauma on the Activity of 
Melanocytes in the Skin” 


Trauma and irritation can increase melanin pigmenta- 
tion and it has been suggested that trauma probably plays 
a part in stimulating the change-over of a benign mela- 
noma to one with malignant tendencies. Controlled 
histochemical experiments had been undertaken for 
accurate assessment of the effects of physical trauma, 
acid, and alkali, and of ultraviolet, infra-red and X-ray 
irradiation on the melanocyte counts, the morphology of 
the melanocyte and the amount of free melanin present 
in the skin. Eighty-four guinea-pigs had been used and 
both skin sheets and vertical skin sections had been 
studied. The melanocytes had been demonstrated by 
means of the Dopa reaction. All these external irritants 
were found to stimulate melanogenesis. 


14. C. Q. HENRIQUES* (J. G. Murray), King’s 
College Hospital: “The Vertebral Veins and the 
Spread of Cancer” 


Malignant tumours of the breast, thyroid, kidney, and 
prostate metastasize readily to the axial skeleton. This 
may partly be due to the filtration of a proportion of the 
systemic venous blood through the vertebral column. 
The present study, using resin cast techniques, demon- 
strated extensive communication between the caval and 
azygos systems and the internal vertebral venous plexus. 
Experiments on dogs demonstrated that there was a 
reflux of blood from the caval and azygos veins into the 
vertebral system when intrapulmonary pressure was 
increased. Measurement of caval pressure changes in 
man occasioned by straining or coughing indicated that 
a similar reversal of flow into the vertebral veins was 
likely to occur. 


15. J. L. HAYwarp and R. D. BULBROOK,* Guy’s 
Hospital: ““Abnormalities in Steroid Hormone Excre- 
tion in Early Breast Cancer” 

A discriminant function (80-80 [17-OHCS mg. /24 hr.] 

aetiocholanolone ug./24 hr.), derived from assays of 
urinary corticosteroids ( 17-OHCS) and aetiocholanolone, 
tended to be negative in women with advanced breast 
cancer who did not benefit from subsequent adrenal- 
ectomy or hypophysectomy, and positive in those who 
did benefit. Further studies showed that, of 39 cases 
taken in the early stages of the disease, 24 had negative 
discriminants, whereas in 47 normal women under the 
age of 80 only 1 had a negative discriminant. Attempts 
were being made to see if this abnormality preceded the 
disease by investigation of a large population of normal 
women. 


16. J. B. Lowry* (R. B. Welbourn), Belfast: 
“The Effects of 6-Mercaptopurine on Canine Renal 
Homotransplants”’ 


A total dose of 25 mg. per kg. of 6-MP had been 
administered in 8 days to test animals and comparisons 
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made with untreated controls. Treatment of recipient or 
donor, completed before transplantation, had no effect. 
Treatment started one day before transplantation in- 
creased the mean functioning time from 4:7 to 8-3 days 
and caused leucopenia, lymphoid aplasia, loss of weight, 
and infection. It reduced the homograft reaction. Re- 
moval of the remaining kidney and intravenous injection 
of homologous marrow 7 days later increased the mean 
functioning time to 15 days. Death in uremia occurred 
while the kidneys were still functioning. A homograft 
reaction was present. These effects were not great 
enough to be of clinical value. 


17. D. M. HAancock® and F. A. MULLAN* (H. W. 
Rodgers), Belfast: ““The Appearance of Hamagglu- 
tinins after Homografts in Rabbits”’. 


Six coloured and 6 albino rabbits were cross-homo- 
grafted repeatedly in pairs. The albinos received skin- 
grafts and injections of spleen cells and liver homo- 
genates. The coloured rabbits received skin-grafts only. 
The hemagglutinating antibodies which appeared in 3 
of the albinos and 4 of the coloured rabbits were explic- 
able by blood group differences between donor and 
recipient. The reaction in the § remaining animals which 
failed to. develop hamaggiutuinins could be similarly 
explained. None of the animals had hemagglutinins in 
their sera prior to grafting. There was no relation between 
the presence or absence of hamagglutinins and skin- 
graft survival. 


18. H. BurGe, London: “Post-vagotomy Diar- 
rhoea: Its Incidence and its Control by Selective 
Vagotomy”’. 


19. W. C. Witson, Aberdeen: “‘ Observations on 
Serum Antithrombin and the Action of Heparin”’. 


A method of removing ‘normal’ antithrombin (anti- 
thrombin III) from serura had been devised. Anti- 
thrombin could be divided into two separate fractions 
(named here ‘X’ and ‘Y’). The activity of X was en- 
hanced by a brain peptide preparation and by an un- 
defined water-soluble material from a cation exchange 
resin; by contrast Y was antagonized or suppressed by 
both. X was destroyed by organic solvents while Y was 
not affected. The action of heparin was similar to that 
of peptide and resin material. X is probably the so-called 
*co-factor’ of heparin. 


20. F. M. Parsons* and C. R. BLaGG* (J. C. 
Goligher), Leeds: “‘ Diet in Acute Renal Failure’”’. 


A rational approach to the dietary management of 
patients with acute renal failure had been sought. In 
obstetric cases reduction of the intake of glucose from 
100 g. to nil per day doubled the rate of protein catabo- 
lism whilst increase of the glucose intake from 100 g. to 
200 g. halved the rate. However, norethandrolone (30 
mg. per day) had a greater protein sparing activity than 
200 g. of glucose. In traumatic cases glucose and nor- 
ethandrolone had little protein sparing activity. In both 
groups minimal protein feeding did not increase the rate 
of protein catabolism. 


21. I. D. A. JOHNSTON and R. CHENNEOUR,* 
Belfast: ““ The Effect of an Anabolic Steroid on Post- 
operative Metabolism”’. 


Metabolic balance studies had been performed in 22 
patients after operation. Methandienone reduced the 
mean negative nitrogen balance by 83 per cent (P <o-o1) 
in the 5 days after herniorrhaphy (50 mg. per day intra- 
muscularly during the balance period) but not in the 7 
days after vagotomy plus gastro-enterostomy (50 mg. 
per day for 1 week before operation and during the 
balance period). It augmented the retention of sodium 
and caused a retention of potassium after herniorrhaphy 
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but not after vagotomy and gastro-enterostomy. Meth- 
andienone did not influence the post-operative rise in 
plasma cortisol or the increase in urinary 17-keto- or 
17-ketogenic steroids. In the treated herniorrhaphy 
group and in ali] the vagotomy plus gastro-enterostomy 
patients there was a relative reduction in the post- 
operative rise of 11-keto-actiocholanolone (P< 0-01) and 
11-hydroxy-aetiocholanolone 0-05) compared with 
that of 11-hydroxy-androsterone, and of tetrahydro- 
cortisone compared with tetrahydrocortisol (P< 0-05). 
These findings suggest that methandienone does not 
influence the adrenocortical response to trauma, but 
that it alters the metabolism of cortisol after mild stress. 


22. N. E. Winstong,* P. A. SAMPSON,* and B. N, 
BROOKE, Birmingham: “Adrenocortical Function in 
Surgical Patients after Steroid Therapy”’. 

The steroid response to operative trauma after steroid 
therapy had been investigated. The ACTH infusion 
test had been used pre-operatively in patients with ulcer- 
ative colitis, and free 17-hydroxycorticosteroids in the 
plasma estimated. Operative samples had also been 
collected for comparison of the ACTH test levels with 
those produced during surgical stress. All the control 
patients responded to ACTH, while 3 out of 15 of those 
previously treated with steroids showed no response. 
Operative samples indicated that the ACTH infusion 
test simulated the endogenous stimulus of surgical stress. 
It was hoped that criteria might be derived for calculation 
of the minimal corticoid cover for surgery. 


23. L. H. Stevens* and A. W. WILKINSON, 
Institute of Child Health, “London: “ Metabolic 
Response to Injury in the Neonatal Period”’. 

Over 50 newborn children submitted to emergency 
operation for abnormalities of the alimentary tract had 
been studied by metabolic balances. A comparison had 
been made between those who had been treated with 
various types of intravenous fluid and others who had 
not received such supplements. Some indications were 
obtained of the actual daily requirements of newborn 
children for sodium, potassium, and water during the 
week which follows a major operation. Variations were 
observed in the metabolic behaviour of the newborn 
child after operation compared with that of normal babies 
of similar age who were not submitted to operation. The 
nature of some of the alterations and the homeostatic 
implications were discussed. 


24. I. F. McNeILi,* I. A. Porter,* and C. A. 
GrREEN* (A. G. R. Lowdon), Newcastle: “ Staphylo- 
coccal Infection in a Surgical Ward’’. 

A retrospective survey of the records of a general male 
surgical ward had confirmed the clinical impression of 
the staff that there had been a fairly high incidence of 
staphylococcal infection during the preceding 18 months. 
A 3-month prospective study of this ward had been made 
to ascertain more accurately the overall incidence of 
sepsis, the frequency and consequences of staphylococcal 
infection, and the reasons for the suspected prevalence 
of this infection. The importance and frequency of 
staphylococcal infection were confirmed. The major 
sources of staphylococci were the infected patient and 
the established nasal carrier who was a danger both to 
himself and to other patients. The importance of nasal 
carriage as a source of contamination of the patients’ 
immediate environment and as a source of wound infec- 
tion was demonstrated. 


25. I. F. MacLaren,* A. R. Isaac,* B. M. 
NoLaNn,* and A. I. S. MAcPHERSON, Edinburgh: 
“* Surgical Infections in Out-patients”’. 

The bacteriological findings in the surgical infections 
treated by a large casualty department from 1955 to 1960 
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had been reviewed with the following results: (1) the 
predominating organism was the Staphylococcus aureus 
pyogenes; (2) the antibiotic-sensitivity pattern of out- 
patient staphylococcal infection showed no major fluctua- 
tion during the period; (3) the incidence of staphylococcal 
infections sensitive to tetracycline had increased recently; 
(4) nearly all out-patient staphylococcal infections 
remained sensitive to chloramphenicol; (5) in the last 
year the sensitivity rate of staphylococcal infections in 
out-patients to sulphonamides was at least as high as the 
penicillin sensitivity rate. A comparison was made 
between the infections occurring in surgical out-patients 
and in a general surgical ward. 


26. R. K. CARRUTHERS,* J. STEWART,* and D. M. 
DoucGias, Dundee: “The Effect of Theatre Usage 
on Wound Sepsis in Clean Cases” 


The relationship between the placing of cases on 
operation lists and the rate of subsequent wound sepsis 
had been investigated. Sepsis was defined as the appear- 
ance of pus in the wound at some point in the post- 
operative period. In 1500 cases of all types the overall 
sepsis rate was 9 per cent. In clean cases it was 2 per 
cent, in potentially infected cases 10 per cent, and in 
emergency cases 1§ per cent. In the clean cases those 
placed first on the operating lists showed a lower incidence 
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of sepsis than later cases (P<0°05). Of 550 clean cases, 
238 were first on the list and only 1 of these wounds 
became septic. Of 312 equally clean cases operated on 
later in the lists, 9 became septic. If the trend continues 
in further studies, it could have an important bearing on 
theatre usage and design. 


27. G. W. Taytor, R. A. SHOOTER,* W. 
FIELDER,* and P. H. FRANDSEN,* St. Bartholomew’s 
Hospital: “Experimental Staphylococcal Infection” 


Standard wounds in the lumbar region of guinea-pigs 
had been inoculated with varying numbers of a single 
strain of Staphylococcus aureus. Fifty bacteria caused 
infection of some wounds and 500 caused infection of all. 
Thread sutures had been freshly inoculated with staphy- 
lococci, dried for varying periods, and inserted through 
the subcutaneous tissue. Drying tor 4 hours did not 
alter the infection rate but 24 hours’ drying reduced the 
sepsis by 60 per cent. The effect of drying was nullified 
if the threads were originally inoculated with a much 
larger number of bacteria. This suggests that drying 
causes bacterial death rather than a reduction in virulence. 
The infection rate from sutures of different materials 
and known numbers of bacteria had been compared 
The highest incidence of infection occurred with stainless 
steel. 


REVIEWS AND NOTICES OF BOOKS 


Petite Chirurgie et Technique Médicale Courante. 
By G. Roux and G. MARCHAL. 94» 6}in. Pp. 
661 + vi, with 394 illustrations. 1961. Paris: Masson et 
Cie. 45 NF. 


Tuts book is intended for students and practitioners. Its 
scope is wider than its title indicates, ranging from the 
design and structure of operating theatres to the resuscita- 
tion of the apparently drowned, and dealing en passant 
with such subjects as anesthesia, post-operative treat- 
ment, fractures, etc. A large section deals with medical 
manceuvres such as lumbar and cisternal puncture, para- 
centesis, etc., and, the collection of laboratory specimens. 

Minor surgery proper occupies only the last quarter 
of the book and this section includes ophthalmology, ear, 
nose, and throat, gynecology, and urology, as well as 
general surgery. 

The recommended method of securing an indwelling 
catheter is interesting. Lengths of ‘darning cotton’ 
(obtainable, as it says, “in the humblest cottage’’) are 
used to fix the catheter to tufts of pubic hair, which are 
first selected and twisted like the ends of a moustache ! 

A book of this sort should be a useful introduction and 
guide to the student and hospital resident. This one fails 
chiefly in that it is imbued with the teaching and outlook 
of fifty years ago. The first edition appeared in 1917, 
during the first world war. It is claimed that the present 
edition has been brought up to date, but it still carries far 
too much dead wood. There are descriptions of dry 
cupping, the use of leeches, and the Paquelin cautery. 
Pulp infections of the finger are treated by a cruciate 
incision of the palmar surface. Antibiotics are barely 
mentioned. 


Strangulation Obstruction. By IsiporeE CoHN, jun., 
M.D., D.Sc. (Med.). 9} «64 in. Pp. xxii, with 
90 illustrations. 1961. Illinois: Charles C. Thomas 
(Oxford: Blackwell Scientific Publications Ltd.). 94s. 


Tuts book contains the author’s experimentation of 
intestinal obstruction in dogs and his experience in clinical 


cases of obstruction in human beings. Professor Cohn 
has reviewed the extensive literature of intestinal strangula- 
tion, and has stressed the value of certain tests—such as 
spectrophotometry. His studies reveal that bacteria un- 
doubtedly are a major cause of death in strangulation 
obstruction, and that with adequate antibiotic protection 
fatal cases can be averted. 

Every aspect of intestinal strangulation has been 
covered in this book and many clinical cases are reviewed. 

An excellent reference volume, not only for the practical 
surgeon but also for the experimental surgeon who may 
have ideas for further research into this problem. 


La Radiculographie Lombo-Sacrée par Substance 
Iodée Hydrosoluble et Résorbable. By JAcQuEs 
FERRAND, JEAN ROBERT D’ESLOUGUES, and JACQUES 
BassoTTi1. 10» 8}in. Pp. 108, with 82 illustrations. 
1961. Paris: L’Expansion Editeur. No price given. 

THIS monograph is based upon the authors’ experience 

of 300 radiological examinations, carried out since 1956, 

of the lumbar and sacral portions of the cauda equina 

outlined by the intrathecal injection of methiodal 

(Kontrast N, Abrodil, Skiodan), a water-soluble, re- 

absorbable, contrast medium. This is a safe procedure 

provided the medium remains below the level of the conus 
medullaris, but it is not suitable for myelography. The 
injection is preceded by premedication and light spinal 
analgesia (muscular paralysis is not required) and a series 
of plates is then exposed with the patient carefully 
positioned. Contrast appears to be less dense than that 
obtained with the oily media generally used in this country, 
and this is probably the reason why screening is not 
carried out. In other ways the lighter shadow is an 
advantage, however, as the individual roots of the cauda 
are separately delineated with wonderful clarity, and 
indentations and irregularities of their course are clearly 

seen. In the authors’ hands this method proves to be a 

diagnostic tool of great precision: of 98 patients with 
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sciatic pain who were submitted to operation, the operative 
and radiological findings agreed completely in 91, and of 
these, 3 who had no radiological abnormality had negative 
operative findings also. Of 80 examinations for lumbago, 
disk herniw were detected in 34, and, of these, 15 were 
operated upon with confirmatory findings. 

Although bound as a paper-back, the book is beautifully 
produced on glossy paper, and the radiographs and 
accompanying line drawings are of a very high standard. 
It will undoubtedly be of interest and value to all interested 
in the radiological diagnosis or treatment of lesions of 
this part of the spinal canal. A list of about 200 references 
concludes the work. 


Prosthetic Valves for Cardiac Surgery. Edited by 
K. ALVIN MERENDINO, M.D. 9 6 in. Pp. xxix, 
with 383 illustrations. 1961. Illinois: Charles C. 
Thomas (Oxford: Blackwell Scientific Publications 
Ltd.). 66s. 


THis book contains the various papers which were 
presented at a Conference on Prosthetic Valves for Cardiac 
Surgery held in Chicago in September, 1960. 

The advance in cardiac surgery since the war has been 
phenomenal and in the United States no less than §1 
research groups are working on valve prosthesis. 

This large volume contains a vast amount of useful 
material on every aspect of valve prostheses. Besides this, 
the physical aspect of valve function and the hydraulics of 
blood-flow through the valves are presented. 

The various operative techniques and total valve 
replacement are given in detail. 

The book also contains the clinical experiences of 
many surgeons. 

As a reference volume on this subject the book could 
not be bettered. 


La Radicuvlographie Lombaire dans la Sciatique. 
By J. Ecorrrrer. 10 « 64 in. Pp. 140, with 88 illustra- 
tions. 1960. Paris: Masson et Cie. 40 NF. 

THE radiographic examination of the lumbosacral canal 

and its contained nerve-roots by the intrathecal injection 

of methiodal has been practised by the author of this 
book on more than 700 occasions during the past six years, 
and he describes the fruits of this experience in the present 
work, the first monograph to appear on the subject in 

France. 

His methods and findings are similar to those of the 
subsequent work by Ferrand, D’Eslougues, and Bassotti, 
reviewed above, though the plan of the book is somewhat 
different, more space being devoted to discussion of the 
theoretical basis, techniques, and complications, and less 
to the tabulation of cases and the analysis of results. The 
second half of the book is an annotated atlas of radiographs 
with accompanying drawings, illustrating normal and 
abnormal findings. All those who investigate or treat 
sciatic pain will be interested by this and the subsequent 
work. 


Die Chirurgie des Magensarkoms. By A. GUTGEMANN 
and H. W. SCHREIBER. 9} « 6} in. Pp. 95, with 31 
illustrations. 1961. Stuttgart: Georg Thieme. 
DM. 28.50. 


SARCOMA of the stomach is ably and extensively discussed 
in this well-produced and concise monograph. As few 
individual medical men meet a large number of cases it is 
good to have at hand a review in which the present state 
of our knowledge is summed up. Strangely enough, the 
prognosis of gastric sarcoma is better than that of carci- 
noma, as subtotal radical resection offers a better chance 
for cure. Especially in a case of malignant gastric tumour 
of dubious resectability it is important that the surgeon 
should be aware of the possibility of a sarcoma being 
present, before rejecting an attempt at radical operation. 
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A clear description of the surgical pathology—which is 
perhaps the most helpful section of this book—is followed 
by a summing up of the clinical features, including 
radiographic signs and differential diagnosis. Finally 
treatment, both radical and palliative, is outlined. Any- 
one likely to come across cases of gastric sarcoma would 
be well advised to read this little book. 


Histoire de la Chirurgie. By CLAUDE D’ALLAINES. 
4in. Pp. 128. 1961. Paris: Presses Universitaires 
de France. No price given. 

WITHIN a limited compass this work deals with the 
development of surgery from ancient times to the present 
day. Appearing in a popular series of paper-backs 
entitled Que sais-je? it is suited both to the lay public 
without special knowledge of surgery, and to the surgeons 
without specialized knowledge of history. For both these 
groups it provides an admirably balanced account of its 
subject. 


A Radiographic Index. By Myer GoLpMAN, M.B., 
Ch.B., D.M.R.D., RONALD S. MILLER, M.R.C.S., 
L.R.C.P., D.M.R.D., and Davin Cope, F.S.R. 
64 «4in. Pp. 80- viii. 1961. Bristol: John Wright 
& Sons Ltd. 13s. 6d. 

THIS is a very practical and useful pocket book which 

should prove invaluable to radiographers and nurses who 

are working in the X-ray department of any hospital. 

Medical students will also find much to interest them on 

how various examinations—such as barium meals and 

pylograms—are carried out. 

A very useful appendix on the various contrast media 
is included, the common or approved names being given 
alongside the proprietary name. 

A very serviceable glossary of medical terms is also 
given. 

The authors have certainly put the present and future 
generations of radiography students in their debt. 


Die Erkrankungen der Gallenwege und des 
Pankreas. By WALTER HEss. 10 « 6} in. Pp. 672, with 
267 illustrations. 1961. Stuttgart: Georg Thieme. 
DM. 142. 

WHENEVER any branch of surgery has undergone radical 

changes there comes a time when the recent progress 

should be summed up and made available to those who 
have not been taking an active part in bringing it about. 

‘Diseases of biliary tract and of the pancreas’ by Walter 

Hess fulfils this need. 

As the author states in his introduction, hardly any 
really new operations on the biliary tract have been 
introduced during the last 40 years. However, our know- 
ledge of the pertinent surgical physiology has made such 
rapid progress lately that it becomes necessary to revise 
completely our intra-operative diagnosis and strategy. As 
the advances made were mainly due to the introduction 
of radiomanometry, it is understandabie that the main 
part of this book is devoted to these procedures and their 
operative consequences. Those who are intending to 
introduce these methods into their clinics, or have recently 
started doing so, will find in this magnificent book the 
reasons for and the radiographic proof of their faith in 
them. 

The general arrangement is very refreshing. We do 
not find the usual subdivision into separate diseases, 
which are further split up into aetiology, signs and 
symptoms, pathology, etc. Instead the different sections 
cover the whole field, so that, for example, that on operative 
technique describes all operations, that on diagnosis 
discusses all the symptoms and signs, etc. 

There are nine sections: anatomy; physiology; patho- 
logy with signs and symptoms; diagnosis, including that 
during operation; operative technique; choice of 
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operations; anzsthesia; post-operative treatment; ‘ post- 
cholecystectomy syndrome’. Each section is followed by 
a reasonably complete and up-to-date list of references. 
The cholangiographs are of a high order and well pro- 
duced, forming an atlas to guide not only the beginner. 

The present volume is the outcome of many years’ 
devotion to the practice and study of biliary tract and 
pancreatic surgery. It incorporates the author’s personal 
experience and the results of Nissen’s Surgical Depart- 
ment at Basel, amounting to about 1600 operations 
together. 

Dr. Hess’s main ambition has been to write a practical 
guide for surgeons and radiologists. He has succeeded 
very well. The usefulness of his book is not confined to 
radiomanometry alone. It covers in a very comprehensive 
manner the whole field of surgery of the biliary tract and 
pancreas in its broadest sense. It is probably the best 
single available book, worth studying and worth having, 
despite its high price. 


Drugs in the Treatment of Disease. From the 
British Medical Journal. Pp. §16+x. 
1961. London: British Medical Association. 3§s. 


Tuis volume consists of a series of specially commissioned 
articles from the British Medical Journal. The authors 
compare the efficacy of different drugs, give recommenda- 
tions on dosage, and discuss toxic effects. 

All the articles are good and are written by experts 
in their own particular subject. Sedatives, hypnotics, 
analgesics, antihistamines, diuretics, and corticosteroids 
are but a few of the subjects considered. An excellent 
index is included in the book. Just the volume for the 
senior student and the busy practitioner. 


Frontiers of Mammary Cancer. By CHARLES HUGGINS, 
M.D., M.Sc., Yale, D.Sc., Acadia Professor of 
Surgery in the University of Chicago. 8 « §$ in. 
Pp. 32. 1961. Glasgow: Jackson, Son & Co. 7s. 6d. 

THIs small monograph contains the tenth Macewen 

Memorial Lecture delivered in the University of Glasgow 

on June 26, 1958. 

No one is better fitted to deliver this important lecture 
than Charles Huggins, of Chicago, for his researches into 
mammary cancer are known the world over. 

In a concise well-worded lecture he has given an 
excellent survey of the present position of cancer research, 
particularly concerning mammary cancer. 


Some Aspects of Obliterative Vascular Disease of 
the Lower Limb. By J. A. GILLespiz, M.D., Ch.M., 
F.R.C.S., and D. M. DovuGtias, Ch.M., F.R.C.S. 
94 <6} in. Pp. vii, with 68 illustrations. 1961. 
Edinburgh: E. & S. Livingstone Ltd. 30s. 


THIs monograph has appeared at an opportune time, when 
the medical profession as a whole are seeing more and 
more cases of obliterative vascular disease, because people 
are living longer. 

On reading through this book the first thing that strikes 
one is the excellence of the illustrations, especially the 
photomicrographs, which are superb. 

The authors, with their matured clinical background, 
are able to bring out the salient points in the treatment of 
this all too common condition, and their assessment of the 
use of vasodilator drugs and lumbar sympathectomy is of 
great interest. It is time that someone came into the open 
and stated that vasodilator drugs are of no value in the 
treatment of obliterative vascular disease of the lower 
limb. The authors also state that “The response to oral 
or intravenous vasodilators gives no indication of the 
likely response to sympathectomy, and such tests should 
be abandoned.” 

The question of lumbar sympathectomy is debated in 
an able way, and in the majority of cases its place is now 
being taken by vascular grafting. 
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The chapter on direct arterial surgery is excellent, 
and the authors have described their operative technique 
in a very lucid way. 

This book is ideal for the senior student and for the 
practitioner who wishes to know what is the best treat- 
ment for obliterative vascular disease of the lower limb. 
An excellent monograph. 


A Short History of Clinical Pathology. By W. D. 
Foster, M.D. 8}«6}in. Pp. 154+xii, with 32 
illustrations. 1961. Edinburgh: E. & S. Livingstone 
Ltd. 27s. 6d. 


THIS small volume contains a wealth of information and 
is written in a clear and concise style. The origin of any 
medical society or branch of medicine is always of interest 
to the medical historian, and it is curious to find that 
several clinical pathologists were historians. 

It is pleasing to note that Dr. Foster has included the 
portrait of Sir William Watson-Cheyne in his book, and 
it is stimulating to read about the early career of this 
one-time President of the Royal College of Surgeons of 
England. Foster writes: “In the early 1880’s, Cheyne 
was probably the best bacteriologist in Great Britain.”’ It 
should be noted that Cheyne was appointed Assistant 
Surgeon to King’s College Hospital in 1880 and thereafter 
he was busy with surgery. 

The history of clinical pathology starts with morbid 
anatomy and histology, and passes through periods in 
which clinical microscopy, chemical pathology, clinical 
bacteriology, and diagnostic serology came into being. 

Some excellent photographs are to be found in this 
book, and we are pleased to see that those of S. C. Dyke, 
Cuthbert Dukes, W. H. McMenemey, and Sir Philip 
Panton are included. 

A good account of the Association of Clinical Patholo- 
gists, which was founded in 1924, is given. 

This book should interest all clinicians and historians 
as well as the pathologists at home and abroad. The 
price of the book is most moderate. 


Treatment of Cancer and Allied Diseases. Vol. 4: 
Chest and Esophagus. By G. T. Pack, M.D., F.A.C.S., 
and I. M. Artet, M.D., F.A.C.S. 10 64in. Pp. 
667. xix. Illustrated. 1961. London: Pitman 
Medical Publishing Co. Ltd. £12. 


THE second edition of the fourth volume of this compre- 
hensive work, devoted to the treatment of cancer of the 
breast, chest, and cesophagus, is very authoritative, for 


there are no less than sixty-seven contributors. All these 
persons deal with some aspect of cancer occurring. in 
breast or thorax. 

Every variety of technique is given and illustrated, 
and the pre- and post-operation treatments are well 
described. Modern radiotherapy, the use of hormones, 
and chemotherapy are all explained in detail. This will 
be the book of reference for many years to come. 
Recurrent Dislocation of the Shoulder. 

M.A., D.M., M.Ch. (Oxon.), 

(Eng. & Canada), F.A.C.S. 10} » 

with 128 illustrations. 1961. 

Livingstone Ltd. £6. 

THis is a large comprehensive volume dealing with every 
aspect of recurrent dislocation of the shoulder and its 
treatment. 

The author has made a special study of the shoulder- 
joint and the various dislocations which may take place 
there, and the present volume presents his experience and 
operative technique. The illustrations, many of which 
are in colour, are excellent, and do help the reader to 
appreciate the text. 

Few surgeons can have operated upon 125 cases of 
recurrent dislocation of the shoulder, and yet Moseley 
gives his series since 1938 and their follow-up. 


By H. F. 
F.R.C.S. 
84 in. Pp. 163 ~ xii, 

Edinburgh: E. & S. 
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A unique feature of this volume is the inclusion in a 
back pocket of a compact stereoscopic viewer, and five 
viewmaster stereoscopic reels containing 35 colour 
photographs of the lesions produced by recurrent dislo- 
cation of the shoulder. 

Included in this volume is a formidable list of 1051 
references dealing with this type of dislocation. As a 
reference volume it could not be bettered. 


Traumatic Lesions of Peripheral Vessels. By 
C. W. HuGues, A.B., M.D., and W. F. Bowers, A.B., 
B.Sc., M.D., M.S., Ph.D. 9» 6in. Pp. 197 - x, with 
§8 illustrations. 1961. Illinois: Charles C. Thomas 
Oxford: Blackwell Scientific Publications Ltd.). 64s. 


IN this traumatic age this book appears at an opportune 
moment, when injury to the peripheral vessels is all too 
common both at home and abroad. The time has come 
for a reassessment of these injuries and to consider in 
detail how they are to be treated. 

This book gives the answers to many important 
problems in traumatic injuries to the various peripheral 
vessels. An excellent account is given of the various 
prosthetic devices which have been used to bridge 
vascular defects. The illustrations throughout the book 
are of a high order, and the text is written in a direct and 
lucid style. 

A good bibliography of some 443 references is included, 
which will be found most useful to those surgeons who 
may wish to increase their knowledge in this all too 
important subject. 


Surgical Diseases of the Lung. By Burorp H. Burcu, 
M.A., M.D., and ARTHUR C. MILLER, M.S., M.D., 
F.A.C.S. 9} » 6in. Pp. 128 — xii, with 60 illustrations. 
1961. Illinois: Charles C. Thomas (Oxford: Blackwell 
Scientific Publications Ltd.). 68s. 


THIs is a unique book in many ways, for it is devoid of 


bibliography, references, and an index. Yet it is a most 
informative monograph because it contains the views and 
experience of two matured clinicians who have studied 
their subject very thoroughly. 

The surgical treatment of lung diseases has advanced 
at a great rate over the last two decades. There are many 
factors which have been responsible for this advance, 
the most important being: modern anesthesia, penicillin 
and the antibiotics, and the use of blood transfusion. 
These factors have enabled the thoracic surgeon to make 
a bold exposure of the lung. 

Doctors Burch and Miller have written a stimulating 
book, full of useful practical information. An excellent 
collection of good radiographs is given at the end of the 
book, and this will be most helpful to the reader for they 


do present the facts far more clearly than an extension of 


the text. 


Modern Surgery for Nurses. Edited by F. WiLson 
Hartow, M.B., B.S. (Dunelm.), F.R.C.S. (Eng.), 
Fellow of the International College of Surgeons; 
Associate Member British Association of Urological 
Surgeons (Home and Overseas); Emeritus Consultant 
Surgeon, Wessex Regional Hospital Board. Fifth 
edition. 84 « §4in. Pp. 883 — xxiv, with 419 illustrations. 
1961. London: William Heinemann (Medical Books) 
Ltd. 30s. 

THE usefulness and popularity of this book can be judged 
by the fact that the first edition appeared in 1948, and 
many reprinted editions have been necessary in addition 
to the four editions themselves. These facts speak for 
themselves and the editor is to be congratulated on this 
new fifth edition; also on the wise manner in which he 
has selected his contributors. The whole extensive field 
of modern surgery has been covered in a very able 
and simple fashion so that all nurses can understand the 
text. 
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The illustrations are well chosen and clear; there is 
not a poor illustration in the whole book. 

The price of the book is most moderate; 
nurse should possess a copy. 


and every 


The Extraction of Teeth. 
Vet PER Fat 
with 100 illustrations. 
Sons Ltd. 17s. 6d. 


THIS is a very sound, practical book which should prove 
of real value not only to students, but also to practitioners. 
Although practical experience is the thing that matters 
in extraction of teeth, yet by reading through this book 
the student will gain a lot of knowledge which will be 
most useful to him. 

The illustrations throughout the book are excellent 
and many of them are original. The black-and-white 
drawings are very hard to beat and they have the great 
advantage of being simple. 

We agree with Sir William Kelsey Fry, who writes a 
foreword to this book, when he states that “ The author 
has done a valuable service to both undergraduates and 
post-graduates in pointing out the need to understand 
the basic principles underlying the techniques for the 
removal of individual teeth.” 

An excellent little monograph. 


Howe, 
si in. Pp. 80+ vii, 
John Wright & 


By Gerorrrey L. 
F.D.S. 8} 


1961. Bristol: 


The Surgical Treatment of Intracranial Menin- 
giomas. By S. MacCarry, B.A., M.D., 
M.S. 9» 6in. Pp. 69~ viii, with 15 illustrations. 
1961. Illinois: Charles C. Thomas (Oxford: Blackwell 
Scientific Publications Ltd.). 36s. 

THIS monograph is based on ‘the author’s extensive 

experience at the Mayo Clinic. The total experience of 

the Mayo Clinic with meningiomas since I914 is con- 
siderably in excess of 1000 cases. When it is considered 
that this form of tumour of the brain has an incidence of 
between 13:4 and 19-4 per cent among all tumours of the 
brain, one can understand the large number of tumours 
which come to the Mayo Clinic for treatment each year. 

The author, in this book, has devoted himself to the 

surgical treatment of meningiomas, and he has written a 

very interesting and very practical volume. The illustra- 

tions throughout the book are original and do in a large 
measure enhance the value of the written word. 

A very comprehensive list of references is given at 
the end of the book. 

The neurologist and the neurosurgeon will find much 
to interest them in this excellent menagraye. 


Tools of Biological aia Edited by HEpLey J. B. 
oe. D.M., M.Ch. (Oxon.), F.R.C.S. (Eng.), Hon. 
F.A.C. , Director of the Department of Surgery, Guy’ s 
Hospital Second series. 8} s4 in. Pp. 175 xii, 
illustrated. 1960. Oxford: Blackwell Scientific 
Publications Ltd. 37s. 6d. 

Tuts book covers the papers which were read at the 

second Symposium of this type held in October, 1959, 

at Guy’s Hospital, London. On this occasion a completely 

new series of techniques employed by research workers 
was brought to the notice of surgeons, some of these 
techniques already having found their way into routine 
practice in the investigation of patients. The introduction 
is by Lord Cohen of Birkenhead. The ten contributions 
are all written by experts, and there is some variation, 
partly in the nature of the subjects, in the way in which 
they have been described in terms which the clinician 
can follow without specialized knowledge. However, 
here he will be able to turn in order to learn something of 
the basic science and the methods on which these 
investigations depend, and the references at the end of 
each chapter show where further information may be 
found. Of particular interest to surgeons are the chapters 
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on electro-encephalography, paper chromatography, and 
microradiography. Other subjects of clinical application 
are the ultracentrifuge, fluorescent antibody techniques, 
phonocardiography, vector cardiography, and the applica- 
tion of the cathode-ray oscillograph to electromyography. 
Of interest mainly to specialized research workers are the 
chapters on electron spin resonance spectroscopy and 
X-ray diffraction studies. 

Those who were privileged to attend this symposium 
will appreciate the opportunity of studying these lectures 
in detail, and the book will be a source of reference 
regarding these technical procedures. 


A Doctor’s Memoirs. By A. J. WILLINSKy. 8} = §4 in. 
Pp. 183. 1961. London: Macmillan & Co. Ltd. 28s. 


THE life history of a doctor often makes interesting 
reading, and especially so if the doctor happens to be a 
surgeon who has travelled widely. 

The autobiography of Dr. A. I. Willinsky covers an 
interesting period in the history of surgery, for he saw 
the antiseptic routine followed by the aseptic technique. 
He probably saw the development of Canadian surgery, 
and the special branch of urology better than any other 
medica! man. 

Although a Jew, Dr. Willinsky has once again proved 
that it matters little what creed a man belongs to, for if 
he has the energy and perseverance he will win through. 

This book is written in a lively style with innumerable 
human stories which only a doctor can tell. It is a book 
that once the reader starts to read he cannot put down until 
he has finished it. This surely is true praise. 


Surgery of the Aorta and its Branches. By JAmes D. 
Harpy, M.S. (Chem.), M.D., F.A.C.S. 7} » 44 in. 
Pp. 386 + xiv, with 75 illustrations. 1961. Philadelphia 
and Montreal: J. B. Lippincott Co. (London: 
Pitman Medical Publishing Co. Ltd.). §2s. 


THis is a useful little monograph dealing with the various 
operations that may be performed on the aorta and its 
branches. The many and varied grafting operations that 
are in use at the present time are well described and 
illustrated. 

To-day, arterial embolism constitutes a_ serious 
clinical problem, and Professor Hardy, with his extensive 
and mature clinical background, is at his best when 
discussing the treatment of arterial embolism. 

Traumatic injuries of the aorta and the large vessels 
receive adequate attention, and the operative techniques 
are considered in a very practical way. 

An excellent smal! monograph. 


Medicine and the Navy, 1200-1900. Volume 3, 
1714-1815. By CHRISTOPHER LiLoyp, F.R.Hist.S., 
Assistant Professor, Royal Naval College, Greenwich, 
and Jack L. S. Couter, F.R.C.S., Surgeon Captain, 
Royal Naval Medical School. Pp. 402+ xi. 1961. 
Edinburgh and London: E. & S. Livingstone Ltd. 
50s. net. 

THE publication of the third volume of this important 

work will be welcomed by the medical profession as a 

whole. The untimely death of Surgeon Commander 

John Keevil was a great shock to his many friends, and it 

was a major loss to the history of medicine for he never 

saw the second volume of Medicine and the Navy. It is 
quite right and proper that the editors of the third volume 
should dedicate it to John Keevil. 

The Wellcome Trustees are to be congratulated on 
their choice of editors for this third volume, for it is in 
every way a very worthy successor to the two previous 
volumes. 

Mr. Christopher Lloyd is Assistant Professor of 
History and English at the Royal Naval College, 
Greenwich, and is steeped in Naval History, and Surgeon 
Captain Coulter has had considerable experience in 
recording the Medical History of World War 2. The 


JOURNAL OF 


SURGERY 


happy combination of these two authors has resulted in an 
excellent book full of interesting and historical data. They 
have a fascinating story to tell and they tell it well. The 
status of the Surgeon in the Navy is given in true 
perspective, and one wonders why these medical men ever 
joined the Navy, for their conditions of service were 
terrible. 

During the years 1714-1815 the medical history of the 
Navy is closely associated with the City of London and the 
Barber-Surgeons’ Company. The Surgeons’ Company 
and the Society of Apothecaries are well represented in 
this third volume. 

The illustrations throughout the book are excellent 
and have been well chosen. 

This volume, like the former volumes, should be in 
every library and in every Medical School, for it will long 
remain the reference volume on this important subject. 


RAYMOND W. 


Surgery of the Esophagus. By 
and WiLt Camp SEALY, 


PosTLETHWAIT, B.S., M.D 

B.S., M.D. 118}in. Pp. 482+xiv, with 201 

illustrations. 1961. Illinois: Charles C. Thomas 

(Oxford: Blackwell Scientific Publications Ltd.). £12. 
Tuts large volume, of nearly five hundred pages, gives a 
very practical and comprehensive account of the surgery of 
the cesophagus as seen at the Duke Medical Centre since 
its opening over thirty years ago. 

The various operative techniques for cancer of the 
cesophagus are well described and illustrated. 

The anatomy and physiology of the esophagus are set 
forth in an interesting and quite original way. At the end 
of each of the fourteen chapters which go to make up this 
volume there is an extensive list of references. 

This book gives a comprehensive picture of current 
concepts of cesophageal disease. As a reference volume it 
could not be bettered. 


Neuroradiology Workshop. By Lro M. Daviporr, 
M.D., Harotp G. Jacopson, M.D., and Harry M. 
ZIMMERMANN, M.D. 11™8in. Pp. 256, with 89 
illustrations. 1961. New York and London: Grune & 
Stratton Ltd. $16.50. 


THIs is a unique book in many ways, for its title does not 
inform the reader regarding its contents. The book is 
divided into four large chapters :— 

The first chapter, by way of introduction, deals with 
the development of neuroradiology and the use of 
pneurmmencephalography and cerebral angiography. 

Chapter II is concerned with craniocerebral tumours 
and the classification of 271 cases seen at the Montefiore 
Hospital, the three commonest being gliomas, pituitary 
tumours, and meningiomas. 

Chapter III includes tumours of the scalp and skull, 
and some 14 clinical cases are described, the radiographs 
of the skull being presented in each case. A _ useful 
comment is given at the end of the clinical and operative 
findings. 

Chapter IV, by far the largest in the book, deals with 
the meningiomas and contains the clinical history, 
radiographs, and operative findings of 42 cases. The 
X-ray pictures are very fine and beautifully reproduced. 

This is a novel way of presenting neurosurgical 
material that has been investigated to the full. 

The book should prove a useful reference volume. 


as ae and Infections of the Hand. By RosBert 
C. Rosins, M.A., M.B., B.Chir., F.R.C.S. 
in. Pp. 220+ xii, with 1§7 illustrations. 1961. 

plat in Edward Arnold (Publishers) Ltd. 633s. 


In these modern times with the ever-increasing amount of 
trauma produced on the roads of the world, it is fitting 
that yet another book on injuries and infections of the 
hand should be published. 
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In reality, this monograph is an expansion of Mr. 
Robins’ essay on “‘ The treatment and preservation of the 
injured hand”’, which in 1952 won him the first James 
Berry prize of the Royal College of Surgeons of England. 

For over ten years the author has been interested in, 
and treating, injuries of the hand, and has collected a 
vast amount of material which he has analysed in this book. 

As one would imagine, no book on injuries and infec- 
tions of the hand would be complete without adequate 
pictures to illustrate and enhance the value of the text. 
In this monograph there are over 150 illustrations, all of 
good quality, and some in colour. 

There are many new techniques which have been 
involved in the treatment of injured fingers, and the 
author has incorporated the best of these in his book. 

A very useful book. It is to be hoped that many 
casualty officers—both at home and abroad—will read it. 


La Laparoscopie. By G. LENz1, G. B. CAavassINi, and 

E. LENz1, in two volumes. I, Text with 344 pages, 

§5§ figs.; 11, Atlas with 126 pages, 56 colour plates. 1961. 

Paris: Masson et Cie. 100 NF. 

LAPAROSCOPY, or ‘ peritoneoscopy’ as we more often term 
it, is rather rarely employed in this country; it has always 
been more popular on the Continent and there it appears 
to be growing in its importance and in its breadth of 
application. Modern instruments enable colour photo- 
graphs of great clarity to be taken for permanent record; 
biopsy specimens, particularly of liver, to be obtained 
under direct vision; and even cholangiography to be 
performed by puncture of the gall-bladder. 

This publication, translated from Italian into French, 
is from the clinic of Professor Sotgiu of Bologna; it is 
based on an experience of over 1000 laparoscopies. The 
first volume gives a full review of the technique, indica- 
tions, and complications of this examination, followed by 
an account of the normal and abnormal appearances which 
may be obtained. The second volume is a beautifully 
produced colour atlas which illustrates both normal and 
abnormal appearances, together with a selection of 
typical biopsy specimens. There is a full bibliography. 
Surgery is Destined to the Practice of Medicine. 

By Sir REGINALD WATSON-JONES, B.Sc., M.Ch.Orth., 

F.R.C.S., F.R.A.C.S. (Hon.), F.R.C.S.E. (Hon.), 

F.A.C.S. (Hon.), Orthopedic Surgeon-Extra to Her 

Majesty the Queen, Orthopedic Surgeon to His Late 

Majesty King George VI. 10» 6}in. Pp. 81, with 

77 illustrations. 1961. Edinburgh: E. & S. Livingstone 

td. 21s. 


THIS monograph contains the ninetieth Hunterian 
Oration, delivered at the Royal College of Surgeons of 
England by Sir Reginald Watson-Jones on February 16, 
1959. 

He traces the beginning of orthopedic surgery down 
to the present day and gives several examples of clinical 
conditions which were seen fifty years ago. 

There are some excellent pictures of John Hunter, 
and some of his furniture. The coloured pictures are 
excellent and are well reproduced. 

A list of Hunterian Orators from 1814 to the present 
day will prove useful for reference purposes. 

This monograph will appeal to all who are devoted 
to the Hunterian tradition and to Hunteriana. 


Les Ictéres Post-Opérative Précoces. By F. PoILLeux 


and A. KAPANDJI. 9*7in. Pp. 108, with 36 illus- 

trations. 1961. Paris: L’Expansion Editeur. 14 NF. 
THE occurrence of jaundice after operation is disturbing 
to the patient and often even more so to the surgeon. In 
this excellent little book the authors describe the varieties 
of jaundice which may develop in the first three weeks 
after operation. A synoptic style, aided by diagrammatic 
drawings, enables a great deal of ground to be covered in 


NOTICES 


OF BOOKS 119 
a small space. Both ‘surgical’ and ‘ medical’ jaundice are 
dealt with, and diagnosis, prevention, and treatment 
discussed fully. 

As might be expected from French authors, consider- 
able importance is attached to pre-operative cholangio- 
graphy and manomutry. Cirrhosis of the liver would 
appear to be a common cause of post-operative jaundice 
in France. 

A book to be recommended both to the post-graduate 
student and the practising surgeon. 


Management 
Sprains. 


of Fractures, Dislocations, and 
By H. Earte M.D., F.A.C.S., 
and Frep C. REYNOLDS, M.D. Seventh edition. 

6in. Pp. 1153, with 1227 illustrations. 1961. 
St. Louis: C. V. Mosby Co. (London: Henry 
Kimpton). £10 2s. 6d. 


Tuts large and comprehensive work, which was first 
published in 1934, has remained a popular book on both 
sides of the Atlantic, and the new seventh edition will 
still prove a favourite. 

Every facet of fracture surgery has been covered in 
this exhaustive volume, which has more than one illustra- 
tion to a page. These numerous illustrations have been 
carefully chosen and are beautifully reproduced. 

The chapters dealing with injuries and sprains are 
excellent. 

This book will long remain the reference volume on 
fractures in this age of trauma. 


Tumors of the Female Sex Organs. By ARTHUR T. 
HertTiG, M.D., and Haze. Gore, M.B., B.S. 10} » 
7iin. Pp. 176, with 197 illustrations. 1961. 
Washington, D.C.: Armed Forces Institute of 
Pathology. $1.40. 


THis excellent atlas of pathology—devoted to the tumours 
of the ovary and Fallopian tube—is beautifully produced, 
and contains some of the best photomicrographs that 
have so far been published. 

The authors give a pre-eminent account of the classi- 
fication of ovarian tumours and stress the clinical 
manifestations. 

This book is Fascicle 33 of the Atlas of Tumor 
Pathology, which is in process of publication by the 
Armed Forces Institute of Pathology in America. As 
each fascicle is published the authors seem to produce 
something finer than the previous volume. There can be 
no doubt whatsoever that this atlas will become the 
reterence work of the whole medical world. 

The Practical Management of Head Injuries. By 

JoHN M. Potter, M.A., M.B., B.Chir., F.R.C.S., 
Consultant Neurosurgeon to the Manchester Royal 
Infirmary. Pp. 84 + xii. 1961. London: Lloyd-Luke 
(Medical Books) Ltd. 12s. 


THIS is a most useful littlh monograph packed with 
important facts. It is small enough to be carried in the 
pocket, and in this sense will appeal to students and 
casualty officers. 

In this age of trauma, when some 1000 motor-cyclists 
are killed on the roads each year, the majority of these 
fatalities are due to head injuries. 

Mr. Potter has been at pains to present his book in a 
clear, readable form. 

Brian Elliott has written an excellent appendix 
entitled “Lost Bouquets”, in which he bemoans the 
loss of smell due to head injury. This convinces the 
reader that loss of smell is a disability of some magnitude. 

Sir James Paterson Ross has written a foreword in 
which he rightly praises Mr. Potter for writing such an 
important book. 

This book should be read by all students, for it gives 
them an excellent clinical picture of what is all too often 
a difficult condition to diagnose, assess, and treat. 
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Surgical Diseases of the Chest. Edited by BRIAN 
Biapes, M.D. 9] 6} in. Pp. with 267 illus- 
trations. 1961. St. Louis: C. V. Mosby Co. (London: 
Henry Kimpton). £8 §s. 

Tuis large volume, devoted to the surgical diseases of the 

chest, covers the whole aspect of the subject, and is made 

up of sixteen chapters written by some eighteen con- 
tributors. 

The subject of thoracic trauma is a large one to-day, 
and this is very well covered. 

The surgical problems of congenital heart disease and 
acquired heart disease occupy a large part of this work, 
while the aorta and the great vessels receive due attention. 
The chapters on the lungs and pleura are, perhaps, the 
best in the book. 

The whole subject of the surgery of the chest is a 
vast one to-day, and it attracts some of the best of the 
younger generation of surgeons. 
real value not only to surgeons who want a good reference 
volume, but also to registrars and hospital residents who 
wish to know how to treat surgical diseases of the chest. 
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Carcinoma of the Colon. By E. G. Mutr, F.R.C.S. 
g9~Siin. Pp. 181, with 61 illustrations. 1961. 
London: Edward Arnold (Publishers) Ltd. 42s. 


THIS monograph is based on the Lettsomian lectures 
which were delivered by the author at the Medical 
Society of London in 1956, and it is full of useful practical 
information. 

Mr. Muir has written a useful and interesting book, 
which relates his experience in this branch of surgery, 
which he has made his own. He has stressed the difficulties 
which are likely to occur in operations for the relief and 
cure of colonic cancer. 

A matured clinical background is of fundamental 
importance, and the author has this great asset; also, he 
has the gift of easy diction and expression. 

The illustrations have been well chosen and are 
beautifully reproduced. The book should prove of real 
value to the post-graduate, and especially to the surgical 
registrar who is working for a higher surgical degree or 
diploma. 

The price of this monograph is most moderate. 
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greatest interest to our readers.) 
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precedence being given to new books and to those having the 


Thrombosis and Anticoagulant Therapy. Proceed- 
ings of a Symposium held in Queen’s College, Dundee, 
Sept. 29-Oct. 1, 1960. Edited by W. WALKER. 
94~7in. Pp. 106. Illustrated. 1961. Edinburgh: 
E. & S. Livingstone Ltd. 17s. 6d. 

Chirurgie des Voies Biliaires. Extra- et Intra- 
Hépatiques. By CLAUDE OLIVIER. 9} «6 in. Pp. 612 

xii, with 255 illustrations. 1961. Paris: Masson 
et Cie. 100 NF. 

Klinische Chirurgie fiir die Praxis, Vol. I, No. 5 
Edited by Prof. Dr. med. O. D1EBoLpD, Prof. Dr. med. 
H. JUNGHANNS, and Prof. Dr. med. L. ZUKSCHWERDT. 
10} « 7} in. Pp. 1§1 + 18, with 102 illustrations. 1961. 
Georg Thieme. DM. 39. 

Tumeurs de l’Uretére, Abouchements Ectopiques 
de l’Uretére, les Uretérocéles. By JEAN CIBERT, 
G. RIGONDET, and JACQUES CIBERT. 94 « 6} in. 
Pp. 252. viii, with 63 illustrations. 1961. Paris: 
Masson et Cie. 52 NF. 

Le Kyste Hydatique. By P. GornarD, J. PEGULLO, and 
G. PELISSIER. 9} « 64 in. Pp. 204, with go illustrations. 
1961. Paris: Masson et Cie. 45 NF. 

Pathologie Chirurgicale des Voies Biliaires Extra- 
Hépatiques. By Marcet Roux, CHARLES DEBRAY, 
R. LE CANVET, and RENE LAUMONIER. 9} » 64 in. 
Pp. 346, with 143 illustrations. 1961. Paris: Masson 
et Cie. §4 NF. 

Human Decisions in Complex Systems. Edited by 
WarREN S. McCCULLOcH, being Vol. 89, Art. § of 
Annals of the New York Academy of Sciences, 
Jan. 28, 1961. 9«6in. Pp. 715-896. 1961. New 
York: New York Academy of Sciences. No price 


given. 
Cerebral Palsy in Childhood and Adolescence. By 
L. HENDERSON, M.D., F.R.C.P.E., Professor of 
Cc child Health, University of St. Andrews; Consultant 
Pediatrician, Eastern Regional Hospital Board, 
Scotland. 54in. Pp. 404. 1961. Edinburgh: 
E. & S. Livingstone Ltd. 35s. 


Die Praoperative Réntgenbestrahlung des Mamma- 
karzinoms. By E. MUNTEAN. 94 « 6) in. Pp. 108. 
Illustrated. 1961. Stuttgart: Georg Thieme. DM. 


17.50. 
Klinische Chirurgie fur die Praxis. By O. D1reBoLp, 


H. JUNGHANNS, and L. ZUKSCHWERDT. 
part 3. 104*7in. Pp. 221, with 80 
1961. Stuttgart: Georg Thieme. DM. 4 

a a of Urology. Edited by ACKEN, 

W. Dux, H. M. Weyracn, and 
In 13 volumes. Vol. I: Operative Urology by 
W. Biscuor, P. BiscHorr, C. FRANKSSON, R. FREY, 
J. H. Harrison, J. HELLSTROM, and W. TOonnlis. 
9} 6} in. Pp. 460- xii, with 183 illustrations. 1961. 
Berlin: Springer. Cloth. DM. 176: by Subscription 
DM. 140.80. 

Symposium on Anticoagulant Therapy. Report of 
the Proceedings. Edited by Professor Sir G. 
PICKERING, M.A., D.Sc., M.D., F.R.C.P. 84» 54 in. 
Pp. 284 + xii, 78 illustrations. 1961. London: Harvey 
& Blythe Ltd. 21s. 

Einfachheit und Sicherheit bei Magen- und Darm- 
operationen. By HEINRICH WESTHUES. II « 7} in. 
Pp. 75+ viii, with 87 illustrations. 1961. Stuttgart: 
Georg Thieme. DM. 29. 

Les Syndromes Abdominaux Aigus Pseudo- 
Chirurgicaux. By HENRI MERLE. 9} 6 in. Pp. 272, 
with 8 illustrations. 1961. Paris: G. Doin et Cie. 
28 NF. 

The Spinal Cord. By GerorGE AUSTIN. 9} * 6} in. 
Pp. 532+ xiii, with 363 illustrations. 1961. Illinois: 
Charles C. Thomas (Oxford: Blackwell Scientific 
Publications). £10 12s. 

Home Treatment in Injury and Osteo-arthritis. 
By W. E. Tucker, C.V.O., M.B.E., T.D., M.A., 
F.R.C.S., Consulting Orthopedic Surgeon, Royal 
London Homeepathic Hospital. 8} 54 in. Pp. 80, 
with 17 illustrations. 1961. Edinburgh: E. & S. 
Livingstone Ltd. ros. 6d. 
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This paraplegic patient, at the age of 25, developed symptoms in 1943 of stiffness in the neck 
and pain in the right hip. Condition was diagnosed as a tumour inside the spinal cord (glio 
Blastoma multiform). The site of the tumour: C 4, 5, and 6. 


First laminectomy was performed 1943; a second operation was performed in March, 1946. 
X-ray therapy was given in April 1946, September 1946, and December 1946. 


A Spencer Dorso-lumbar Support with rigid bracing at back and front was applied in October 
1946, which enabled the patient to use his special walker for exercise. Abdominal muscles are 
paralysed and a special Spencer Abdominal Spring Pad incorporated in his Support has been 
helpful in assisting respiration and relieving symptoms of constipation and indigestion. 


Prognosis is poor but the patient is comfortable so long as he wears the Support and does not 
attempt to be too active. Because he is unable to sit erect, without high support to his back 
and uplift for his diaphragm and chest, Spencer Designers created the Support (as shown) to 
come up well over the chest to enable the patient to sit up with more comfort. Elastic gores 
at top sides assist in respiration. Special hip pads protect the prominent hip bones. 


For further information write to 


SPENCER (BANBURY) LIMITED 


Consultant Manufacturers of Surgical and Orthopedic Supports 
SPENCER HOUSE ° BANBURY ° OXFORDSHIRE 
Tel. Banbury 2265 


Branch Offices 
LONDON: 2 South Audley Street, W.1 Telephone: GROsvenor 4292 
MANCHESTER: Room 9, 2nd Floor, Milton Hall, 244, Deansgate, 3 Telephone: BLAckfriars 9075 
LIVERPOOL: 79 Church Street, | Telephone: ROYal 402i 
LEEDS: Victoria Buildings, Park Cross Street, | (Opposite Town Hall Steps) Telephone: Leeds 3-3082 
BRISTOL: 18, Whiteladies Road, 8 Telephone: Bristol 36410 
GLASGOW : 86 St. Vincent Street, C.2 Telephone: CENtral 3232 
EDINBURGH: 126, Princes Street, 2 Telephone: CALedonian 6162 


Trained Retailer-Fitters resident throughout the Kingdom. Name and Address of nearest Fitter supplied on request. 


APPLIANCES SUPPLIED UNDER THE NATIONAL HEALTH SERVICE 
THROUGH SUBSIDIARY COMPANY—SPENCER (SURGICAL SUPPLIES) LTD. 


COPYRIGHT 
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The “Medelec” Cardiac Pacemaker 
CARCINOMA OF THE 
COLON 

EDWARD G. MUIR, M:.s., F-.R.C.S. 


Surgeon to H.M. Household, Surgeon to King’s 
College Hospital, London. 


An account of the pathology, diagnosis and treat- 

ment of cancer of the colon. Each stage of the 

: os. operation is illustrated by detailed drawings 

INDIFFERENT 192 pages with 61 illustrations 408. net 


This miniature unit has been designed to provide direct INJURIES AND INFEC- 
cardiac stimulation in the event of heart block during surgery . TIONS OF THE HAND 


By means of implanted electrodes, controlled electric shocks are R H "i R oO BI N S. M.A 


applied to the heart until the intrinsic rhythm is restored. B.CHIR., 


The output is variable from 0 to 12 volts and has repetition F.R.C.S. 


rates of 40-120 pulses per minute. Shock pulse duration is Princess Elizabeth Orthopaedic Hospital, Exeter. 
approximately 2 milliseconds. 
This work will serve as a guide to the treatment 


of injuries and infections of the hand for surgeons 
having responsibility for them in casualty and 
accident departments, and particularly for those 
starting work in this field. 


A special feature of the apparatus is that it will continue to 
operate in the event of a mains failure. The unit is normally 
operated from an A.C. supply, but in the event of a power 
failure, or to facilitate movement of the patient, the unit will 
continue to operate for a minimum of three hours. 

A meter is provided to indicate the pulse and to check electrode 220 pages with 1 $7 illustrations A,3 35. net 
continuity. 


EDWARD ARNOLD 
| 4 | STANLEY COX LIMITED (Publishers) LTD., 


Medical Division 


ELLIS HOUSE « AINTREE RD. - PERIVALE - MIDDX 7 41, Maddox Street, London W.1. 
Telephone: ALPerton 154! 


18th Edition In 2 Volumes 


PYE’S SURGICAL HANDICRAFT 


Edited by HAMILTON BAILEY 
Volume I—About 480 pp. Fully illustrated. Price 40s. Ready September, 1961 
Volume II—In preparation 


For the newly-appointed house surgeon, the rural district practitioner, and the ship’s surgeon, this book 
has been for many years a tried and trusted friend. No other book has the same wide scope of up-to-date, 
practical information concerning work in the surgical wards and outpatient departments. Now, by 
issuing the work in two small, handy volumes—Volume’I, General; Volume II, Special—the appeal of 
the book has been widened. The student will purchase Volume i to find information of a practical 
character, on which, in these days of a crowded curriculum, he receives little or no specific instruction, 
and on qualifying, he will not fail to obtain Volume II, for therein will be found guidance in the 
extending scope of his activities. 


JOHN WRIGHT & SONS LTD., BRISTOL 


H.K. Lewis & Co. Ltd. | Medical Lending Library 


Medical Publishers Annual Subscription from £2 5s. 


and Booksellers Prospectus post free on application 
Bi-monthly List of New Books and New Editions added to the Library 


136 GOWER STREET sent post free on request 


THE LIBRARY CATALOGUE revised to December, 1956, 
LO N D ° N, W.C. J containing a Classified Index of Authors and Subjects. To Subscribers 
{Adjoining University College and Hospital) £1 Ss. net. To Non-subscribers £2 2s. net. Postage 2s. 
Supplement to December 1959. To Subscribers 5s. net. To Non- 
Telephone: EUSton 4282 (9 lines). Subscribers 10s. 6d. net. Postage 9d. 


Telegrams: Publicavit, Westcent, London. 
NEW BOOKS ADDED IMMEDIATELY UPON PUBLICATION 
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IMPORTANT READING FOR SURGEONS 


This is a companion volume to the author’s Forequarter Amputation and forms the result of his twenty-five 
years’ investigation of this disorder. It is a unique monograph for it contains detailed stereoscopic views along 
with a viewfinder which give in three dimensional form clear visual representation of the typical lesions 


176 pages 


By H. 


128 figures including 35 stereoscopic films in colour 


THROMBOSIS AND ANTI- 


COAGULANT THERAPY 


Proceedings of a Symposium held in Queen's College, 
Dundee, on 29 and 30 September and 1 October 1960 


Edited by D 
106 pages. 


THE CLOSED TREATMENT OF 


r. W. Walker 


86 illustrations 


COMMON FRACTURES 
Third Edition. By Mr. John Charnley 


254 pages 


144 pages 


There is a widespread lack of understanding of this common malady and of the various forms of therapy 
Lumbar sympathectomy, the value of vasodilator drugs, and the technique of vascular grafting are 
all carefully covered and the book is essential for all who are interested in peripheral vascular disease 


available 


By J. A. Gillespie, M.p., CH.M., F.R.C.S.(ED 


434 olustrations 


Moseley, M.A., D.M., M.CH., F.R.C.S., 


RECURRENT DISLOCATION OF THE SHOULDER 
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102 pages 


SI pages 


69 illustrations 
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SURGERY IS DESTINED TO THE 
PRACTICE OF MEDICINE 
The Hunterian Oration, 


By Sir Reginald Watson-Jones 


81 illustrations 


SOME ASPECTS OF OBLITERATIVE VASCULAR DISEASE 
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CHASSAR MOIR : 


168 pages 


53 plates 
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The Vesico-Vaginal Fistula 


J. Chassar Moir, C.B.FE., M.D., M.A., D.M., F.R.C.S.E., F.R.C.0.G., Hon. LL.D., 
Nuffield Professor of Obstetrics and Gynecology, University of Oxford. 


Price 40s. 


¢& & Henrietta Street. London. WC2 


Vesico-vaginal fistula are not very frequently encountered, but their incidence is suffi- 
cient to warrant the publication of a book on their treatment. Since the relative rarity 
of these lesions limits the occasions on which a gynecological surgeon can gain experi- 
ence in their treatment and repair the publication of this practical, authoritative 
monograph is timely. Professor Chassar Moir is well known in England and abroad 
as an obstetric and gynecological surgeon of high repute and this new book will 
undoubtedly be of great practical use to surgeons having to deal with vesico-vaginal 
fistula and the problems of their treatment. 
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EXCERPTA MEDICA 


THE INTERNATIONAL MEDICAL ABSTRACTING SERVICE 
AMSTERDAM LONDON NEW YORK 


offers to medical science: 


@ for each medical specialism a MONTHLY ABSTRACTING JOURNAL containing 
abstracts in English from every available medical journal in the world. 


@ two special publications— 


1. SIDE EFFECTS OF DRUGS: an exhaustive and up-to-date review of the use of 
present-day drugs and their side effects, edited and compiled by L. Meyler, M.D. 


2. PHARMACOLOGICAL AND CHEMICAL SYNONYMS: a collection of more 
than 13,000 references from the medical literature of the world, compiled by E. E. J. 
Marler, M.D., M.Sc., Ph.D. 


@ a TRANSLATION SERVICE for the rapid translation of medical publications and 
manuscripts. 


Address your requests to: 
EXCERPTA MEDICA FOUNDATION, 67 NEW BOND STREET, LONDON, W.1 
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HENRY KIMPTON’S PUBLICATIONS 


New (6th) Edition Just Ready 
MANAGEMENT OF OBSTETRIC DIFFICULTIES 
By J. ROBERT WILLSON, M.D., M.S. 
SIxTH Ep!TIon, REVISED 
10 « 7 in. 687 pages 323 illustrations and a coloured plate Cloth Price £6 3s. 6d. net 


TEXT-BOOK OF SURGERY 
Edited by H. F. MOSELEY, M.A., D.M., M.Ch.(Oxon)., F.A.C.S., F.R.C.S.(Eng.); and 40 Collaborators 
THIRD EDITION, REVISED AND ENLARGED 


1360 pages 738 illustrations 108 Coloured Plates Cloth Price £6 7s. 6d. net 


Just Ready 
SURGICAL DISEASES OF THE CHEST 
By BRIAN BLADES, M.D. 


267 illustrations Cloth Price £8 5s. net 


New (7th) Edition Just Ready 
KEY AND CONWELL’S MANAGEMENT OF FRACTURES, DISLOCATIONS 
AND SPRAINS 
Seventh Edition by H. EARLE CONWELL, M.D., F.A.C.S., and FRED C. REYNOLDS, M.D., F.A.C.S. 
9} « 6} in. 1153 pages 1227 illustrations Cloth Price £10 2s. 6d. net 
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NEW ... MAY 1961 


THE JOURNAL OF SURGICAL RESEARCH 


A new periodical dedicated to critical selection and prompt publication of experimental work 
contributing to the advance of surgical science 


Edited by CHARLES G. CHILD, M.D., University of Michigan 


It is planned that this important new journal, the first to be devoted entirely to surgical research, 
will have an international appeal. Editorial policy will be broad; consideration will be given to 
reports of research which illuminate the nature of surgical disease or which suggest new methods 
for its study, its recognition or its management. 


Commencing with May issue, the Journal will be published bi-monthly. Inspection copy can be 
sent on application. 


Annual subscription to SIX consecutive numbers £3 15s. 0d. 


W. B. SAUNDERS COMPANY LIMITED 7, Grape Street, London, W.C.2 
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This book is for the Connoisseur and for those who appreciate imagination in science 


ART AND THE SCIENTIST 
By GEOFFREY LAPAGE 


When studying botany, or anatomy, the scientist has often wished that he could draw better 
than he can. The aim of this book is to discuss certain drawings and paintings made by men 
of science to illustrate either their own scientific work or that of other men of science. 
Artists’ illustrations of works of science are not the chief concern. There are, perhaps, 
two aspects of a scientist's work: in one we see him as a discoverer, producing science; in 
the other he is a man, a personality, explaining the work he is doing by illustrating it and 
writing about it. In this second case the scientist becomes comparable to the artist who 
depends on always being the individuai. 


Some scientists naturally had more artisiic gifts and techniques than others, for example, 
Gosse or Hooker. But there is a further factor to consider: the translation into book form— 
the art of a craftsman, before the modern photographic processes, making wood-cuts, 
lithographs, or engravings on metal or wood. 


132 pages 18 illustrations in the text and 22 plates (8 in colour) 42s., postage Is. 4d. 
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Neomycin Palmitate (as base) — 35 mg infec tion 


Proteolytic Activity — 10,000 Armour Units 


— ima water miscible base 
Basic N.H.S. price 5 Gtube 6s. 8d 
142G 16s. 8d 
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VARICOSE VEIN SURGERY 


ROWDEN FOOTE’S RETRACTOR DICKSON WRIGHT'S RETRACTOR 
With Solid Blade With stainless steel wire blade 


MYERS VEIN STRIPPER 
36” spiral wire with 3” or 4° 
diameter acorn head. (Vide 
“Varicose Veins" 3rd edition, 
1960. R. Rowden Foote, 
page 139). Also double- 
ended model with two de- 
tachable screw-on heads, as 
used by Mr. R. Rowden 
ROWDEN FOOTE’S RETRACTOR Foote. 


Self-retaining (Vide B.M.J. 27.7.46.) Write for new illustrated brochure of instruments and Equipment 
used in the treatment of Varicose Veins and Ulcers. 


JOHN BELL & CROYDEN MAKERS OF SURGICAL INSTRUMENTS & APPLIANCES 
WIGMORE STREET, LONDON, W.I "Phone: WELbeck 5555 


More light...less heat...with the 


HANAULUX’ OPERATING 
THEATRE LAMP 


and easier manipulation 
without counterweight 


Two new models (Mark II and III) in the now 
famous ‘Hanaulux’ range are now available. Seven 
reflectors give greater light intensity. Precision 
engineered suspension without counterweight 
ensures featherweight, fingertip manipulation. 


Write or telephone for further details today 


15-18 Clipstone Street, London 
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RENOGRAMS 
AND 
‘ROYAL BLUE’ 


Many urologists emphasize the value of 
miniature X-ray (renogram) during kidney 
surgery, since unlocated calculus fragments 
can cause a recurrence of symptoms 
requiring further operation. 


High speed ‘Kodak’ Royal Blue X-ray Film has 
been adapted specifically for kidney X-ray by 
incorporating it in an opaque plastic envelope. 
This has a notch to accommodate the 
vascular pedicle, one corner being cut 
obliquely for identification purposes in respect 
of its location to the kidney. The Polythene 
envelope is sealed to give complete 

protection from water and is suitable for cold 
sterilization procedures. 


Further information is available on request. 


X-RAY FILM [for Kidney Surgery 


Kodak Ltd, Medical Sales Division, Kodak House, Kingsway, London W.C.2 


‘Kodak’ is a registered trade mark. 
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TWIN BOTTLE SUCTION PUMP 


(PATENT No. 773055) 
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Many urologists emphasize the value of 
miniature X-ray (renogram) during kidney 
surgery, since unlocated calculus fragments 
can cause a recurrence of symptoms 
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High speed ‘Kodak’ Royal Blue X-ray Film has 
been adapted specifically for kidney X-ray by 
incorporating it in an Opaque plastic envelope 
This has a notch to accommodate the 
vascular pedicie, one corner being cut 
obliquely for identification purposes in respect 
of its location to the kidney. The Polythene 
envelope is sealed to give complete 

protection from water and is suitable for cold 
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Further information is available on request 
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TWIN BOTTLE SUCTION PUMP 


(PATENT No. 773055) 


G U vacuum pump provides reliable, powerful and adjustable suction and ample 
for all normal needs. The use of twin bottles and a novel method of 
change-over from one to the other ensure continuous working without interference. 


Made by 


Tue Genito Unmary Mr G. Co. Loo. 


28a, 33 & 34 DEVONSHIRE STREET, LONDON, W.1 


DESCRIPTIVE PAMPHLET SENT ON REQUEST 


Surgical and Optical 
Instrument Makers 


Telephone: Welbeck 2835 (3 lines) Telegrams: Cystoscope, Wesdo, London 
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PARKS’ SPHINCTEROTOMY RETRACTOR 


This instrument was specifically designed for use in performing minor 
anal operations under local anaesthetic. It is especially helpful when per- 
forming sphincterotomy for fissure. One-third of the anal wall is exposed 
at any one time to direct observation without distortion of anatomy. it is 
self-retaining and does not slip out as a result of muscle contraction. It 
is also very useful in the operative treatment of fistula. 
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